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ABSTRACT 
The Effects of Direction of Grouping, Type of Stimuli, and 
Class Level on Cognitive Equivalence Transformations 
by 
Christopher A. Joseph, Doctor of Philosophy 
Utah State University, 1973 
Major Professor : Dr. David R. Stone 
Department: Psychology 
The major purpose of this investigation was to study the 
structure, attributes , and supplemental aspects of equivalence 
classifying of words and pictures made by sixth graders, freshmen 
college students and junior and senior college students . A par-
ticular point of interest was whether or not increasing or decreasing 
the size of th e groups results in different types of equivalence 
classifying. Other minor goals were to determine the effects of 
direction of grouping, type of stimuli, and class level on unique 
reasons produced and recall of stimuli. 
The results of the study support the thesis that there is a 
cognitive developmental progression which supports the works of 
Piaget, Bruner, Vinacke and others. Children, compared to college 
levels, use a less efficient grouping structure, lower level simple 
association and concrete and perceptual grouping attributes, lower 
quality responses, and more specific reasons for grouping. College 
levels, compared to six grade , use more representational grouping 
attributes , have higher quality responses, and have a more general 
xxiv 
level of specificity. In addition, decreasing grouping structure 
results in a high level of cognitive performance in all aspects 
of grouping . There were no main effect differences between the 
words and pictures. However, there were significant interaction 
effects involving directions, stimuli, and class levels . There 
were more stimuli recalled and unique reasons produced by the 
college students . More pictures than words were recalled by all 
groups. 
One implication of the results is that decreasing the size 
of groupings apparently results in a higher level of cognitive 
functioning. One reason ventured for this result is that decreasing 
group size results in more divergent thinking and allows the 
individual to contemplate more possibilities for his groupings. 
Increasing group size is related to convergent thinking in which 
the subject is hindered by a previous set. Another implication 
is that there is a cognitive development a l progression which results 
in an increasingly more sophisticated ability to deal with the 
compl ex stimuli of the environment. Also, there is some evidence 
that different grade levels handle pictures differently than they 
do words. 
More study is needed to clarify the role of different forms 
of stimuli in classifying. From this study it is clear that there 
are no main effect differences between words and pictures . However, 
there certainly appear to be some interaction effects, and these 
need further clarification . 
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CHAPTER I 
INTRODUCTION 
The cognitive domain is an extremely important realm of activity 
in human beings. As Hebb (1960) stated, it is "high time" that 
studies using a scientific analysis of the thought process be con-
ducted. The growth of the mind (Bruner, 1965) and developmental 
trends in perception and thought processes (Berlyne, 1957) are cogni-
tive areas which have received a great deal of scientific analysis 
under the stimulation of Jean Piaget's (Phillips, 1969) theories. 
In recent years studies of the course of cognitive growth (Bruner, 
1964) have indicated that growth depends on skills transmitted by 
the culture as well as on internal aspects. 
Recently, a number of unpublished studies (Olver, 1961; Rigney, 
1962; Carson, 1965; Low, 1970) have found that children perceive, 
classify, and organize differently as they grow older . The present 
study, using a complex experimental design, is an attempt to elaborate 
on and extend some of these findings to unexplored areas. The major 
purpose of this investigation is to study the structure, attributes, 
and supplemental aspects of equivalence classifying of words and 
pictures made by sixth graders, freshman college students, and junior 
and senior coll e ge students. A particular point of interest is 
whether or not increasing or decreasing the size of the group results 
in different types of equivalence classifying . 
2 
Need for the Study 
As Sigel (1953) and Vinacke (1954) indicated, the hwnan organism 
becomes increasingly more sophisticated in his ability to form concepts 
and classify things in his envirorunent as he progresses through child-
hood. It is evident also that the trends "continue into high school 
and beyond". (Vinacke, 1954, p. 533; Anglin, 1970, p. 99). There is 
a need to compare the stability and types of equivalence classifica-
tions made by mature young adults as opposed to children of elemen-
tary school age. This is one objective of this investigation. 
Another objective of this study stems from the studies of Olver 
(1961) who had children sort words into groups in terms of how they 
were alike and Rigney (1962) who had children sort pictures into 
equivalence groups in terms of how they were alike. They found that 
in both cases the results were the same. Older children were more 
efficient and sophisticated in their classifying, and as children 
grow older they progress from arbitrary and perceptual classifications 
to categories employing superordinate concepts. Another purpose of 
this study, based on the Olver and Rigney studies, is to compare in 
the same investigation the classifying of groups of pictures as 
opposed to words. 
Stability of groups (Sigel, 1953, p. 140) made by the individual 
is also related to age level. While Sigel (1953) tested the limits 
and stability of concept formation in children by having them reduce 
the size of groupings, Carson (1965) examined the stability of class-
ification groups made by different age levels by "testing the limits" 
of their conceptual ability . He had the subjects increase the size 
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of the groupings they made. In another study, Low (1970) investigated 
the effects of increasing and decreasing group sizes. A purpose of 
this study is to determine the effects of progressively increasing 
group sizes from two, to four, to six elements and progressively 
decreasing group sizes from six, to four, to two elements per group. 
Other objectives of this study are to determine the number of 
unique responses produced under the various conditions, to determine 
the number of elements that can be recalled after completing the 
groupings, and to determine the differences in evaluation of stimuli 
and tasks by the various experimental groups: Low (1970) found that 
younger students produced more unique reasons for their groupings 
than did older students. An objective of this study is to determine 
the number of unique reasons given under various conditions. Rigney 
(1962, p. 134) and Anglin (1970, p. 58) have shown that the average 
number of words remembered in free recall increases with age. An 
objective of this study is to determine what effects the independent 
variables of grade level, type of stimuli, and direction of grouping 
have on the number of elements that can be recalled after completing 
the classifications. Osgood, Suci, and Tannenbaum's (1957) evalu-
ative dimension of the semantic differential has been found to be a 
useful technique for evaluating concepts. Rhine (1958) has indicated 
that attitudes are developed during concept formation. One objective 
of this study is to determine differences in evaluation of stimuli 
and tasks, hence differences in attitudes developed during classi-
fication, by the various experimental groups. 
In summary, just~fication for the study is derived from the 
need for a complex experimental design to test, in the same study , 
the effects of many independent variables on several dependent 
variables in order that main effects as well as interaction effects 
may emerge. 
Organization of the Study 
The basic presentation of this study follows Haw' s (1970) 
Handbook for Preparing Dissertations, Reports, and Theses. The 
outline of the sections is as follows : 
I. INTRODUCTION: The introduction briefly explains what the 
study is about, its delimited scope, the need for the study 
and its objectives. 
II. REVIEW OF LITERATURE: The review of literature acquaints the 
reader with historical and currently relevant research re-
lated to the study. Specifically this review deals with the 
developmental trends in concept formation , the way in which 
different forms of stimuli are categorized, and the effects 
of categorizing stimuli in increasing versus decreasing 
sized groups . 
III. THE RESEARCH DESIGN: This section describes the complex 
experimental design and identifies the independent and depen -
dent variables . Experimental methods , equipment, instruments , 
and exact procedures are described here . Techniques for 
scoring and analysis of the data are also discussed. 
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y, DISCUSSION: An interpretation and discussion of the findings 
are contained in this section . The relationship of the 
current findings to the results of previous research is 
accomplished. Significant and nonsignificant aspects of the 
study are pointed out and suggestions for future research 
are made. 
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VI. SUMMARY Ai1D CONCLUSIONS: A brief recapitulation of the entire 
study is summarized here, along with the conclusions of the 
study. 
Summary 
This study is an extension and elaboration of a series of 
research projects which have as their purpose the scientific analysis 
of the thought processes. The research projects conducted by Olver 
(1961) and Rigney (1962) at the Harvard Center for Cognitive 
Development were controlled, scientific inquiries into the develop-
mental theory of Jean Piaget (Phillips, 1969). Further investiga-
tion was conducted by Carson (1965) and Low (1970) who developed, 
elaborated, and extended techniques used in the aforementioned 
projects. The present study is an attempt to elaborate and extend 
to unexplored areas the methods and findings of the previous 
research. To aid in this endeavor, a complex experimental design 
was created to simultaneously test the effects of several independ -
ent variables on several dependent variables. The intention is to 
observe main and interaction effects as a result of combining 
different stimuli, several age levels, and different sized group-
ings. This design is fully described in Chapter III. 
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CHAPTER II 
REVIEW OF LITERATURE 
Introduction to Cognitive Development 
Approaches to the study of cognition have their historical ante -
cedents in the nineteenth century when the study of the mind was 
engaged in by Hundt, Kulpe, and Titchener using the technique called 
introspection. (Boring, 1957). The technique of introspection was 
discarded because it was too subjective . Subjects trained under dif -
ferent schools and with different mental sets reported different 
contents of the mind . Because introspection was too subjective and 
mental set resulted in different experiences being reported, a more 
fruitful approach was needed . One avenue of protest against the 
Wundtian tradition was behaviorism; another avenue was Gestalt psychol-
ogy. A most concise way to characterize Gestalt psychology is to say 
that it deals with wholes . The elements of perception when put 
together form a perceptual field which is more than just the sum of 
its parts . (Boring, p . 587). This can be viewed as one way the mind 
handles many elements so that the many details are not overwhelming. 
The Gestaltists spoke of perceptual organization while others spoke 
of conceptual organization which can be viewed as very much the same 
thing (Johnson, 1955) except that in conceptual organization the 
organization stems from internal sources . Whatever term is used, 
one cannot escape the fact that humans order and classify their 
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cognitive world in some way so as to not be overwhelmed by the details. 
One purpose of the present study is to gather more information about 
the way people organize and classify their cognitive world. 
As indicated by Carson (1965) and Hearnshaw (1954), in the early 
years of experimentation in the cognitive realm, two general distinc-
tions were made by Vigotsky, and Goldstein and Scheerer , in the way 
people classify. One way was the primitive level of classification 
involving concrete aspects only. The other was a sophisticated level 
of cognitive functioning in which groupings are based on abstract 
concepts. Grouping on the basis of an abstract concept means apply-
ing a rule or "a label to a set of stimuli that vary in a number of 
ways but have some conunon aspect which determines the correct class-
ification of the stimuli . " (Kling and Riggs, 1971, p . 945). Piaget 
(Phillips, 1969) from the early part of the century up to the present, 
has elaborated on the two aforementioned ways humans behave mentally 
in order to handle the complex environment. He has developed a 
theory of cognitive development which indicates man progresses through 
many stages from the very concrete, egocentric functioning of the child 
through the very abstract propositional logic of the sophisticated 
adult. This will be elaborated later. 
As a result of many early studies, the idea that sensory domi-
nance was the factor responsible for equating stD~uli was discarded 
and autonomous central processes were credited for rendering stimuli 
equivalent (Hearnshaw, 1954). If central processes, processes of the 
mind, do render organization through concept formation and classifi-
cation of stimuli in an equivalent way for more adequate functioning, 
it would behoove us to determine the manner in which this is done . 
The presen t study attempted to explore the effects of presenting 
different stimuli (~ords and pict u res ), different activities of sub -
jects (grouping 2 to 4 to 6 elements), and different age levels 
(6th grade vs. college students), on equivalence transformations . 
Equivalence Transformations 
How do organisms deal with the vast complexity of the world and 
not be overwhelmed? The answer is that discriminably d:i.fferent things 
(objects, events, persons, etc . ) are treated alike, the same, or 
equivalent . It is a fact that organisms do treat different objects 
as if they are equivalent . However, how the organism renders objects 
equivalent can be disputed . 
As Olver (1961) indicated, there are two approaches in explain-
ing how organisms form equivalence groupings, the passive and the 
active view. The passive view in which the organism has a passive 
role in equivalence formations indicates that groups are formed 
because of similarities the objec t s exhibit, and thus they are 
associated together and form associative clusters . Any developmental 
differences in the way groupings are made would be a result of fann -
ing new associative clusters . This view may be valid for some 
groupings but certainly not for all groupin gs. 
The second approach, which gives the organism an active role, 
indica t es that the organism i mposes organization on the world . The 
organism transforms the data and equates elements of the environment 
by the use of rules of organization . Any develop~ental changes 
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would be a result of the use of different rules of equivalence trans-
formation . These rules can be viewed as reflecting the history of the 
organism ' s experiences, intelligence , personality~ and in general h:ls 
mental development . This second view is more reflective of the human 
organism's wide flexibility in dealing with his world , and :Lt subsumes 
the associative view in that organisms may use association as one of 
their equivalence rules . The present study and its theoretical 
orientation is based in this second view of the organism as an active 
party in transforming and bnposing structure on its environment 
throu gh the applications of rules which change as the organism 
matures . 
Equivalence as a result of rules of transforn1ation 
Olver (1961) discussed in much depth the thesis that people 
rend e r objects equivalent either in a passive or an active way. 
(Rommetveit, 1960). There are three different theories concerning 
how concepts and classifications are formed : (1) The theory of 
identical elements indicates that the more elements objects share in 
common, the more alike they are. This is rejected by Olver because 
,it fails to include all cases of concept form a tion and cat e gorization. 
(2) The Gestalt theory postulates that cogniti v e equivalence occurs 
as a result of 11 like organization" in terms of being in the same 
position in time or space . This too does not encompass all the 
cases of conc e pt formation and equivalence . (3) The mediating 
response theory indicates that equivalence groupings are accomplished 
through the association of m~~bers of a group by the same mediating 
response. This theory does not allow for the inclusion of new 
objects. 
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Olver (1961) concluded that all of these theories are partially 
correct and postulated that rules of transformation are followed 
whereby mediating responses can be extended and vertical organization, 
as Welch (1940) indicated, would become possible. For example, if 
two objects were grouped together and labeled, a rule of transformation 
would allow two or more objects to be added to the original and a new 
concept formed or the old one maintained. How rules of ~ransformation 
are applied has been studied by Bruner (Rowland and McGuire, 1971), 
Piaget (Phillips, 1969), Vigotsky (1962), Olver (1961), Rigney (1962), 
Carson (1965), and Low (1970). How and whether or not objects will 
be grouped together depends on the subject, the situation, and the 
task. 
The present study also is an attempt to further explore the 
factors influencing the types of rules of transformations that are 
used. As indicated by Olver (1961), most early investigators of the 
development of equivalence groupings, except Piaget and Vigotsky, 
have not studied the development of rules of transformation, but 
rather have studied the development of the child's ability to form 
and use concepts, the concepts the child has, and the learning of 
particular concepts. The realm of the present study follows the work 
of those who have been concerned with the development of rules of 
transformation. It makes provision , in a complex experimental design , 
for studying the inclusion of different it6ns in pre-established 
groupings . 
Development of rules of transformation 
Piaget's view (.Phillips , 1969) of the development of rules of 
transformation indicates a progression from the sensori - motor stage 
which utilizes rules of action, to the concrete stage in which repre -
sentation and reversibility are gradually developed, to the formal 
operations stage in which rules of an ab s tract nat u re are acquired 
to give the mature human a wide flexibility in manipulating his 
environment . 
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Vigotsky's (1962) theory of the development of equivalence 
groupings postulated that there are three phases a child goes through . 
First, the very young child heaps objects together on the basis of 
chance occurrence . Later in development the child links objects 
together on the basis of bonds which are concrete and factual. In 
the final phase objects are grouped on the basis of abstraction where 
elements of the objects are viewed apart from the total objects. 
Vigotsky calls this the formation of true concepts. 
In formulating a sketch of the sequential development of the 
rules of equivalence Olver (1961) combined the results of the works 
of Piaget and Vygotsky. Olver suggested that the development of 
equivalence grouping initially is associative in nature with the 
perceptual impressions dominating the groupings; then , it becomes 
egocentric functionalistic in nature where the child groups items 
according to the cormnon action he can impose on the elements. Next, 
eq u ivalence groupings are formed by reciproci t y or interaction by the 
child with the items to be grouped , and the inherent properties of 
the objects are considered . Finally, the child enters the formal 
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operatiorsstage in which he achieves the ability to operate on the 
interactions and perform transformations and form new combinations 
with the elements to be grouped . 
Mental Development and Word Meaning 
Anglin (1970), like Piaget and Vygotsky, was also concerned with 
developmental trends . He indicated that developmental trends among 
words reflect mental development. Anglin (1970) in his book The 
Growth of Word Meaning reported a series of experiments involving 
sorting and free recall tasks which attempted to describe how the 
internal lexicon evolves. The book is concerned with twenty words 
which were used in a series of experiments "d esigned to tap the 
growth of the appreciatio n of the relations that exist among the 
words as the individual matures from childhood through adolescence 
to adulthood." (Anglin, 1970 p. 1). An important developmental 
question Anglin was attempting to study was whether or not a child's 
thought becomes more abstract as he grows (the generalization 
hypothesis) or whether it only becomes more subtle (the discrimination 
hypothesis). 
The generalization hypothesis (Locke, 1960) describes lexical 
growth as a generalization process in which the young child sees 
similarities among small groups of objects but as he matures is able 
to appreciate similarities among increasingly broader classes. As 
Anglin (1970) stated : 
At first he might see that roses and tulips are flowers, that 
oaks and elms are trees and that collies and poodles are dogs, 
and that diamonds and rubies are stones. Somewhat later he 
might realize that the objects he had classed as flowers are 
similar to the objects he had classed as trees in that both 
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are plants . Later still he might form even more general concepts 
of living things, objects and finally entities which would 
apply to most nouns. Development in the other parts of speech 
would proceed in a similar manner." (Anglin, 1970, p. 14). 
The discrimination hypothesis (McNeill, 1968) views lexical 
growth as a process of differentiation and the growth of the ability 
to make finer and finer discriminations. As Anglin (1970) stated: 
According to this view the child first appreciates the very 
broad semantic distinction among words, perhaps the semantic 
correlates of the form classes. Things are distinguished 
from acts, qualities from relations. Growth is accompanied 
by a gradual differentiation of classes. For example, things 
may be divided into those which are living and those which 
are nonliving; later the class of animate objects might be 
divided into those which are human and nonhuman. Very fine 
distinctions are thought to be acquired last. (Anglin, 1970, 
p. 15). 
The results of the diverse tasks which Anglin reported in his 
book support the generalization hypothesis. There appears to be a 
concrete-abstract progression. As Anglin (1970) stated: 
Analysis of proximities from the diverse tasks reported in 
the previous chapters results in a picture of lexical growth 
that has several features of interest. Very young children 
tend to be idiosyncratic in their organization of words, 
and when there is uniformity among these subjects it often 
appears to be the result of what might be called a thematic 
principle. Adults, on the other hand, are more homogeneous 
and more often group words that belong to the same conceptual 
category. 
Between these two age extremes there appears to be a gradual 
transition from one mode of organization to the other which 
can be described in detail. Locke (1960) appears to have 
been right. The subjective lexicon is restructured from the 
ground up. In the two sorting tasks, in the free recall study, 
and in the Bruner-Olver experiment young children treat words 
bound by concrete relations as do adults. However , they do 
not appear to appreciate, as adults do, the more abstract 
features that rel ate words, whether this appreciation is re-
flected in proximities defined by word piles, free recall 
clusters, or verbalized equivalence relations. There does 
appear to be a concrete-abstract progression whether such a 
progression is defined intuitively or empirically. Thus, 
in spite of the questioning of the notion of a feat ure, the 
variability that resulted from using different techniques, 
and the shift of emphasis in our definition of abstractness, 
the generalization hypothesis has stood relatively unmarred. 
(Anglin, 1970, p. 98-99). 
Here we have additional evidence that there are developmental 
changes in the way people deal with the complexities of the environ-
ment. Rather than movement in stages, lexical generalization as pre-
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sented by Anglin appears to be a gradual progress which continues into 
adulthood and may never be complete. As Anglin indicated the sorting, 
free recall, and Bruner-Olver experiments indicate that important 
semantic growth continues at least until the college level, and that 
even some college subjects do not acknowledge abstract relations. 
Another book which represents an approach to the study of 
structures in the subjective lexicon is by Fillenbaum and Rapoport 
(1971), Structures in the Subjective Lexicon. Their studies are 
based on the assumption that the meaning of a lexical item is a 
function of the meaning relations obtained between that item and other 
items in the same domain; they sought to determine how people "reckon" 
in assessing similarity relations among terms in a given domain. 
These experimenters gathered similarity data using a variety of tech-
niques from a variety of domains in an attempt to study procedures for 
gathering and a nalyzing data in order to reveal h ow doma ins are 
structured and organized . 
These studies can be viewed as further justification for the 
present project and its use of sixth graders as opposed to college 
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freshmen, and juniors and seniors. Under the many experimental condi-
tions, more evidence concerning developmental changes can be accumu-
lated. 
Concept Formation 
If the mind develops through many different stages, concept 
formation, the way in which organisms render many different stimuli 
equivalent may also develop through many stages. There are many ways 
in which concept formation can be studied. A fruitful aEproach has 
been to determine diff erent age patterns in concept usage (Vinacke, 
1954; Phillips, 1969). This approach is particularly worth-while 
because as Werner (1937) indicated, concept formation is present at 
every age. 
Definiti on of th e term " concept" 
The term "concept" has been defined in different ways by differ-
ent experimenters. For example, Smoke (1935) defined a concept as a 
"symbolic response (usually but not necessarily linguistic) which is 
made to the members of a class of stimulus patterns but not to other 
stimuli." (Smoke, 1935, p. 277). Cohen (1944) r eg arded concepts 
as signs pointing to inv ariant relations which enable people to order 
together diverse phenomena. Rhine (1958) stated that a concept is 
"a mental principle through which an individual can classify a number 
of objects in his stimulus world." (Rhine, 1958, p . 362). Vinacke 
indicated "that concepts are cognitive organizing systems which serve 
to bring pertinent features of past experience to bear upon a present 
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stimulus-object." (Vinacke, 1954, p. 527). All of these definitions 
involye categorizing stimulus material which, as Bruner (1957) indi-
cated, is a set of specifications for grouping or rendering items 
equivalent. 
Carson (1965) equates cognitive equivalence with categorization 
of objects into classes. Rather than storing all raw information as 
solitary elements, categorization is an efficient way to store and 
then reproduce information. 
There is no doubt that cognitive equivalence or cla~sification 
of stimulus material does occur. However, more information is needed 
to detennine the effects of different stimuli, the effects of differ-
ent ways of grouping stimuli, and the effects of age level on 
cognitive equivalence transformations. 
Similarities and differences between perception and cognition when 
forming concepts 
There are some similarities and differences between perception 
and cognition when forming concepts. Harper, et al. (1964) and 
Bruner (1957) make little distinction between perception and cognition 
as regards to information processing and categorization; the processes 
are similar. As Carson (1965) suggested, stimuli may be perceived, 
categorized, cognized, and given meaning almost simultaneously. 
As Bruner (1957) indicated, cognition and perception share many 
of the same characteristics: decision processes, utilization of cues 
and inference, categorization and rendering items equivalent, influ-
ences of expectancies and needs, predictive verdicality (coding of 
stimuli in appropriate categories so that correct inferences or 
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prediction of other properties of the object categorized can be 
made), and more informa t ion leads to greater verdicality . Berlyne 
(1957) on the other hand, indicated that perceptual and cognitive 
processes are different because perceptions, in contrast to concepts , 
vary with arrangement or pattern, are more variable, are more 
centered (figure-ground relationships) , and become more prominent 
the larger they are . 
Category formation 
Bruner (Rowland and McGuire, 1971, p. 45-63) indicated that 
man categorizes, and learning and categorization are the most elemen-
tary forms of cognition. Two types of categories can be distinguished, 
identity categories and equivalence categories. Identity categories 
classify a wide variety of stimuli as forms of the same thing; equiv-
alence categories classify a variety of stimuli as the same kind of 
thing. There are three types of equivalence categories (although it 
is recognized that immediate perceptual cues may alter category 
types): (1) affective or categorization by common affect, (2) func-
tional or categorization of interpolative or extrapolative fulfillment 
of a specific task requirement, and (3) formal or categorization by 
specifying intrinsic attribute properties required. Bruner indicated 
that the basic processes of categorization are the same for both 
perceptual and conceptual attributes and that categorization reflects 
the culture . 
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The role of the person in category formation 
Sigel (1953) indicated that there are two ways that classifica-
tions are made. One, perceptual classification, occurs when the 
demands of the situation and the nature of the stimuli do the classi-
fying for the individual. The other, conceptual classification, 
occurs when the individual labels, organizes, or transforms the data 
rather than yielding to the perceptual nature of the stimuli. 
Heidbreder (1948) indicated that the more situational support that is 
provided the less the organism has to draw on its own abilities to 
form the category or classification. It appears from the aforemen-
tioned discussion that if subjects were presented one word labels as 
opposed to an elaborated word association descriptions of objects 
(simple vs. complex words) the subjects would have to draw more on 
their own resources to establish groupings with the "simple words." 
They would have more situational support and more salient cues to use 
to aid in forming categorizations with the elaborate words; thus, 
there may be more perceptual classifications. As a future supple-
mentary part of the present study a comparison of simple versus com-
plex word groupings will be made . This is discussed further in 
later chapters. 
Hierarchical order in concept attainment 
There have been many investigations to determine if concepts 
develop according to a hierarchy. Experiments by Heidbreder (1946-49) 
and Komachiya (1957) concluded that concepts were formed hierarchic-
ally with things (objects) being developed first, followed by spatial 
forms (i.e. circles), and finally number concepts. Dattman and 
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Israel (1951) in a more controlled study than Heidbreder ' s concluded 
that there was no order of dominance in attainment of concep t s . 
Whether or no t there is ahierarchy in concept formation is 
debatable (Kling and Riggs , 1971); in any case much study, as has been 
done by Piaget, is needed in the area of the growth of the various 
types and levels of concepts . 
Developmental States , Levels or Stages 
in Concept Formation 
There are several authorities who indicate that there is a 
definite sequence in cognitive development. Piaget (Phillips, 1969) 
views cognitive development as progressing through many invariant 
stages . Church (1961), Brown (1958) , Rorrnnetveit (1960) and Vinacke 
(1954) are in agreement with Piaget, that a cognitive progression 
resulting in abstract reasoning at maturity does occur. 
Piaget's views 
Piaget (Berlyne, 1957; Carson 1965; Phillips, 1969; Muuss, 1967; 
Wadsworth, 1971) views cognitive development as progressing through 
several stages : (1) The first stage is the sensori - motor period 
(0-2 years) . (2) The second stage is the preoperational period 
(2 - 7 years). The preoperational period has two substages: (i) The 
first substage is the period of pre-conceptual thought (2-4 years) . 
(ii) The second substage is the period of intuitive thought (4 - 7 years) . 
(3) The third major stage is the period of concrete operations 
(7-11 years) . (4) The fourth stage is the period of formal operations 
(11-15 years) . 
The period of sensori-motor intelligence extends from approxi-
mately birth to two years, Cognitive development in this period 
begins as egocentric and with no awareness of a distinction between 
the self and the envirorunent. Near the end of this period the child 
becomes slightly more objective , begins to distinguish between him-
self and his envirorunent, and begins to respond and interact with 
the envirorunent. This socialization with the envirorunent, along with 
the imagery which grows out of imitative processes, initiates symbol-
ization. 
The next stage, the period of preoperational thought, extends 
from age two to age seven . A substage of this period is the period 
of pre-conceptual thought which extends from age two to four. The 
pre-conceptual thought processes are characterized by transductivity 
of thought as opposed to inductivity of thought evidenced in adults. 
This means that the child does not go from the particular to the 
general as adults do, but rather goes from the particular to the 
particular and assumes that if things are similar in some ways they 
are similar in all ways. 
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Perception dominates children's thought processes in the second 
substage of the preoperational stage, the period of intuitive thought, 
which extends from approximately age four to age seven . In the 
period of intuitive thought, if there is a conflict between what the 
child sees and what is logical, the child will believe his perceptions , 
whereas adults generally believe what is logical. In this period 
the child considers each aspect separately, whereas the adult can 
simultaneously consider many aspects . 
From approximately the ages of seven to eleven the period of 
concrete operations characterizes the thought processes. It is in 
this period that the beginning of organized cognitive systems 
(classes, relations, and nwnbers) emerge. The type of system called 
classes consists of internalizing the processes used in grouping 
things together that are viewed as similar. Relations is a system 
for ordering, arranging, and sequencing items along a common dimen-
sion. The system called numbers refers to the process of classifying 
and ordering objects according to their position in a group of 
objects that are similar. 
The period of formal operations designates maturity in the 
thought processes. This period of conceptual maturity emerges be-
tween approximately the ages of eleven to fifteen. In this period 
of abstract thought the individual is capable of reversibility in 
his thinking, able to employ principles of lo g ic, and able to conjec-
ture and hypothesize about the probable and how these may affect the 
future. 
Bruner (1966) in his book Studies in Cognitive Growth discus s es 
his developmental categories which are similar to Piaget's: Bruner's 
"enactive" · representation period is very similar to Piaget's sensori-
motor stage; Bruner's "ikonic" period resembles Piaget's concrete 
sta ge; and Bruner's "symbolic r e presentation" period r esembles 
Piaget's formal operations stage. 
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Piaget's terms 
As Muuss (1967) indicated, Piaget's theory of development can be 
viewed as having two dimensions, a stage dependent theory and a stage 
independent theory. The stage dependent theory consists of the 
sensori-motor stage, the preoperational stage, the concrete opera-
tional stage and the formal thought stage. Piaget has also developed 
a system of interrelated developmental concepts, the stage independ-
ent theory, which he calls schema, structure, operation, assimilation, 
accommodation, adaptation, equilibrium and equilibration. These 
concepts are discussed by Piaget in relation to early motor develop-
ment as well as the logical thought processes of mature development. 
Piaget divides his stage dependent theory into preoperational and 
operational thought eras. After age seven the child is presumed to 
enter the operational stage of development. Operations are seen as 
interiorized actions which constitute a system of organized and 
related responses which corresponds to the operations of mathematics 
and logic. As the child matures, cognitive adaptation to the environ-
ment takes place by way of assimilation and accommodation. The child 
assimilates new objects or experiences encountered in the environment 
by structuring and restructuring them to fit into the present 
intellectual organization of the child. Accommodation of new exper-
iences refers to the process in which existing cognitive structure 
changes in order to incorporate the new object or the new experience. 
The primary focus of the present study is on operational thought 
processes. We are concerned with comparisons of the preadolescent 
child, who is near the end of the concrete stage or at the beginning 
of the formal stage, and the young adult who is well into the stage 
of formal operations. 
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An operation is an action which occurs internally and has revers-
ibility as one of its essential characteristics. Thought processes 
are operational when they acquire the flexibility such that an action 
or transformation can be cancelled by an inverse reasoning. The 
ability to reverse operations, to return to the starting point of an 
operation, is an important gain in the intellectual growth of the 
child. The operational child can use many different approaches to 
the solution of a problem without becoming committed to any one as 
the only one. As indicated by Piaget's theory, the child in the 
concrete stage is able to, for example, order objects according to 
their size or their weight as long as they are presented to him 
concretely; it is not until he is older in the stage of formal oper-
ations that he could perform such an operation mentally on an abstract 
level. 
Another illustration to contrast the contretely operational 
child with the formal operational adult is that a preadolescent child 
could arrange a series of pictures of people according to their 
size in photographs. He could even perform operations in reverse 
order. But it is not until the formal operations stage that the 
child could very easily solve a similar but verbal problem. "Henry 
is taller than Mary; Sandy is shorter than Peter; who is shortest 
of the three?" This is related to the present study in that the 
subjects were required to perform operations of assimilation or 
accommodation (increasing the sizes of grouping) and reversibility 
(decreasing the size of grouping) using verbal as opposed to pictor-
ial stimuli. If Piaget's theory holds true, differences in the way 
the materials are handled should be evident between the sixth graders 
and college students. 
A presentation of Piaget's major developmental periods, the 
characteristics of the periods, anJ the major changes, have been 
adequately summarized by Wadsworth (1971, p. 114): 
Summary of the Periods of Cognitive Developrg.ent~'< 
Period 
Sensori-motor 
(0-2 years) 
Stage 1 
(0-1 months) 
Stage 2 
(1-4 months) 
Stage 3 
( 4-8 months) 
Stage 4 
(8-12 months) 
Stage 5 
(12-18 months) 
Stage 6 
(18-24 months) 
Major Change of 
Characteristics of the Period the Period 
Reflex activity only 
No differentation 
Development pro-
ceeds from reflex 
activity to re-
presentation and 
sensori-motor 
solutions to 
problems Hand-mouth coordination 
Differentiation via sucking reflex 
Hand - eye coordination 
Repeats unusual events 
Coordination of two schemata 
Object permanence attained 
New means through experimenta-
tion follows sequential 
dis placemen ts 
Internal r eprese ntation 
New means through mental combina-
tions 
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Preoperational 
(2-7 years) 
Concrete Opera-
tional (7-11 
years) 
Formal opera-
tions (11-15 
years) 
Problems solved through 
representation-language 
development (2-4 years) 
Thought and language both 
egocentric 
Cannot solve conservation 
problems 
Reversability attained 
Can solve conservation 
problems--logical operations 
developed and applied to 
concrete problems 
Cannot solve complex verbal 
problems 
Logically solves all types of 
problems--thinks scientifically 
Solves complex verbal problems 
Cognitive structures mature 
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Development proceeds 
from sensori-motor 
representation to 
prelogical thought 
and solutions to 
problems 
Development proceeds 
from pre-logical 
thought to logical 
solutions to con-
crete problems 
Development proceeds 
from logical solu-
tions to concrete 
problems to logic-
al solutions to 
all classes of 
problems 
*Adopted from Wadsworth, (1971, p. 115) 
Additional views of mental development 
Many experimenters have postulated cognitive developmental 
stages similar to Piaget's . For example, Church's (1961) physignomic 
perception in which objective properties are submerged under a global 
identity is similar to the sensori-motor stage. Brown (1958) indi-
cated that children learn global and diffuse abstractions, such as 
dog as a label for all four footed animals, before they focus on 
concrete properties of objects . Rommetveit (1960) indicated that 
concept attairunent progresses through at least three levels, the 
perceptual level, a level in which perceptual stimuli and response 
categories are associated called the integration level , and the 
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representational level in which a label or verbal concept is attained. 
This third stage in which the ability to verbalize a concept is 
viewed by Rommetveit as the attainment of a representational level of 
concept attainment but it is not the terminal stage in concept 
formation. 
Another experimenter, Vinacke (.1954), also postulated that 
concept formation follows a developmental sequence. He indicated 
that if age and experience are held constant, concept formation varies 
with intelligence, otherwise age level is the most import:ant variable 
in concept formation. He also indicated that learning concepts is 
continuous and cumulative, and that early concept learning, which 
involves concrete perceptual experiences, provides a preparation for 
later development which involves grouping and abstract, symbolic 
behavior. Vinacke further indicated that concept changes occurring 
with age progress from the simple to the complex, from the diffuse 
to the differentiated, from the egocentric to the objective, from the 
concrete to the abstract, from the variable to the more stable, and 
from the inconsistent to the consistent. 
In summary, there are many experimenter 's and much theoretical 
evidence in support of the proposition that concept formation pro-
gresses through several stages as the human organism matures. 
Empi ric al Ev ide nce in Support o f a Dev e lo pn ental 
~uence in the Ability to Form Concepts 
Evidence that thinking develops sequentially from simple to 
complex, from the concrete to the abstract, and from the empirical 
to the propositional, comes from studies by Sigel (1953), L'Abate 
(1962), Braine (1959), Olver (1961), Rigney (1962), Carson (1965) 
and Low (19 70) . 
Sigel's experiment 
Sigel (1953) had children aged 7, 9 1 and 11, group 24 familiar 
items into as many or as few piles as they wanted to. Their group-
ings were to be based on "belonging together" or "being alike in 
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some way." Sigel was interested in determining age changes in 
abstraction ability. He scored the groupings according to the number 
of objects placed in perceptual, conceptual, and miscelraneous groups. 
He defined a perceptual classification as yielding to the nature of 
the stimuli. Conceptual groupings were defined as placing structure 
upon the stimuli. When the objects did not fit under conceptual 
or perceptual, they were called miscellaneous. Results indicated 
that as children grow older there is a decrease in the use of per-
ceptual and miscellaneous classifications, and an increase in the use 
of conceptual classifications. When the children were stressed by 
having them repeat the groupings using larger sized groups, the young 
children continued to use lower level perceptual groupings and the 
older children also used more perceptual and miscellaneous groupings. 
This indicated their cognitive functioning was lowered or impaired 
when they had to increase the size of the groups they used in classi-
fying. 
L'Abate's and Braine's experiments 
L'Abate (1962) tested the hypothesis that children younger than 
age seven perceive in global, concrete, syncretic terms, while those 
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above age seven shift to an analytic frame of reference . Using a 
master picture and a story , s he had st udents in several grades select , 
from a group of pictures, the correct one which would go with the 
master picture and the story . Below grade two the responses were 
random; above grade two the correct match was made. She concluded 
that Piaget's theory of development was supported and that maturity 
beyond a certain point was necessary for certain concepts to be 
achieved. 
Braine (1959) supported Piaget's contention that pkogression 
through cognitive stages occurs . However, he was in disagreement 
concerning the age at which inferences and logical operations in 
measurement occur. Braine found these abilities emerged around age 
4 to 5, two years earlier than Piaget ' s theory. 
A major study by Olver 
The results of Olver's (1961) dissertation adds additional 
support to the proposition that there is a developmental sequence in 
concept formation . Olver presented students from grades 1, 4, 6, 8, 
10 and 13 an array of progressively more diverse items (words) by 
adding items to ones already presented to the subjects. 
In the presentation of the stimuli, first two words were pre-
sented, for example Bell and Horn, and the child was asked in what 
way they were alike. Then a third word was presented and he was asked 
how the third word differed from the first two and how all three of 
them were alike . A fourth word was then presented and the child was 
asked how it differed from the first three, and then how all four 
30 
were alike . This was repeated until nine words were presented . The 
"difference" instructions as well as the " similarity" instructions 
were attempts to stimulate t he child into seeing as much likeness in 
the groups as possible. Unlike the present study which makes pro-
visions for scoring many reasons for grouping together stimuli, the 
Olver (Bruner and Olver , 197 0) study did not press for further 
responses, indeed only the first responses were used in the analysis , 
and additional responses were excluded from the analysis. 
Olver analyzed the results according to the rules of transform-
ation that the subjects used for the groupings, the types of attri-
butes on which the groupings were made, and the level of specificity 
of the groupings . The scoring for rules of transformation involved 
whether the groupings were based on a superordinate , a complex 
(several different attributes), or a th6natic sequence (a story) . 
The type of attribute on which a grouping was based was scored 
according to whether it was perceptual, functional, emotional, fiat 
or linguistic convention . The level of specificity score was derived 
according to whether the reason for grouping was general or specific . 
Findings of Olver's study supported Piaget ' s theory. A develop-
mental pattern was found which indicated that as children grow older 
there is an increase in the use of superordinates, a decrease in 
the use of functional attributes, a decrease in the use of percep -
tual attributes, and there are more general reasons given by older 
children than specific reasons . In addition , with more diverse items 
(larger groups), level of specificity becomes more general. In all 
grade levels functional attributes were used in the majority of 
superordinate groupings. No differences were found in the use of 
emotional or fiat eq uivalence attributes . 
Rigney's contribution 
Rigney' s (1962) study was intended to more fully explore the 
findings of Olver (1961) . Olver's subjects were perhaps forced to 
use complex strategies because of the way the items were presented 
by Olver , and perhaps they were unable to think of appropriate single 
bonds for such diverse elements to be grouped . Rigney postulated 
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that a more complete understanding of the nature of chil"dren 's equiv-
alence groupings may be gained by allowing the children to group items 
in the way they wished . In addition, Rigney used pictures rather than 
verbal stimuli with the intention of determining if her results would 
parallel Olver ' s, which would add support to the findings of the 
general development of equivalence transformations. If a develop-
mental trend exists , groupings with pictures and words may yield 
similar results . This was what occurred. 
Students from grades one , three, and six were instructed by 
Rigney to group together as many pictures as they wished and to give 
reasons for their groupings. The task was repeated ten times . The 
results indicated that among older children more superordinate 
structures and fewer complex structures were used . Where complexes 
were used they were of a more economical kind with fewer elements 
to carry around cognitively in order to reproduce the concept . It 
was also found that older children used fewer perceptual attrib u tes 
and the use of functional attributes increased . Larger groupings 
were also made by older children -~hree to six pictures per group 
for older children as compared to two per group for younger children. 
As repeated groupings were made the older children reduced the size 
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of their groups. This may be viewed as a result of testing the limits 
of the subjects by having them regroup repeatedly, and the resulting 
impairment due to the cognitive stress of having to find more reasons 
for grouping resulted in smaller groups. 
Another highly relevant attempt by Rigney was to study the re-
lationship between equivalence grouping and memory. Following the 
groupings , she had her subjects attempt to verbally recai1 as many of 
the 46 items in the array as they could . She found significant differ-
ences in the groups she used in her study, grades one, three, and six. 
From grade to grade the subjects progressively remembered more items. 
Grade one remembered an average of 13 items, grade three 17 items, 
and grade six 25 items. It was expected that the older subjects with 
more efficient clusters would remember categories and be able to 
regenerate more items. The present study attempted to determine if 
this same trend occurs among older subjects after they have grouped 
words and pictures in different ways . As in the Rigney study, the 
subjects were not forewarned that they would be required to recall 
the items. 
Combined conclusions of the Olver and Rigney studies 
Olver and Rigney (1970) made an interesting point about the change 
in the use of "language frames" (attributes for grouping) as a function 
of the difficulty of the task. As more and more stirauli are added 
to the original word groupings "the going gets rougher" and the young 
children shift from their preferred mode of dealing with the surface 
attributes as a basis of grouping , and either fail to group or adopt 
the frame of extrinsic functional grouping, fiat equivalence group -
ings, and affective groupings . A similar lowering in grouping 
efficiency takes place among other age levels up to grade five. It 
was only the oldest age group in this particular study, sixth grade , 
in which a high level of functioning, the intrinsic functional mode 
of grouping, held up under the increasing stress of adding more and 
more words to their groupings . The present study extended the age 
groups to the late college age to determine if this ability to main-
tain high level of functioning under stress increases with continued 
maturation . 
In chapter three called "On Equivalence" of Bruner ' s, et al. 
book Studies in Cognitive Growth (1967), Olver and Rigney discussed 
the combined results of their two theses carried out at the Center 
33 
for Cognitive Studies . In comparing groupings of pictures as opposed 
to words, they concluded that although picture materials produced a 
greater reliance at all ages (up to age eleven) on perceptible 
properties, the six year old made far more groupings on the way things 
looked than did older children. Olver and Rigney further indicated 
that although there was an increase in the use of functional attri-
butes for groupings among older children, the use of functional 
attributes was less evident in picture groupings as opposed to word 
groupings . 
To summarize the Olver and Rigney combined findings , it can be 
stated that the same pattern of co gnitive growth is evident whether 
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subjects group words or pict ures , or whether subjects are given items 
in a fixed order or are free to group as they choose . However , it 
does appear from the data that pictures do result in an increased 
use of perceptual attributes in groupings . The present study attempts 
to elucidate any differences in groupings resulting from the use of 
words versus pictures as stim uli . 
Studies involving pictures and words 
In a dissertation by Futterman (1971), in which some subjects 
were shown objects and some subjects were read pairs of words which 
were the names of the objects, the theory that there is a development-
al cognitive progression in grouping from perceptual to the functional 
and abstract was supported . However, unexpectedly, it was found that 
young children (aged 5, 7 and 9) performed higher, conceptually, with 
concrete (visual) as opposed to abstract (words) material. 
Other evidence in support of the thesis that pictures evoke more 
perceptual groupings than do words comes from a study by Stephens and 
Nopar (1971) . They compared equivalence formations by mentally 
retarded and nonretarded children using pictorial and printed word 
stimulus items. The results showed that both groups of children 
used perceptual groupings more frequently with pictorial than with 
word stimulus items. 
Carson ' s elaboration of the Olver and Rigney studies 
Carson (1965) designed his study to extend the work by Olver 
(1961) and Rigney (1962). He added an age group, the ninth grade , 
which enabled the relating of concept formation to the formal 
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operations stage of thinking; Rigney's study included only age groups 
to the concrete operational stage of thinking. Carson also added to 
his study additional attributes at what was termed a representational 
level that would test the ceiling of this age group. He also attemp-
ted to divide the attributes into levels so that a hierarchical order 
could be established among and within these at tribute levels. Maj or 
concerns were to test the limits of applications of rules for render-
ing stimulus items as cognitively eq uivalent and to test the ability 
to use the processes of assimilation and accommodation. Carson used 
subjects from kindergarten, third, sixth, and ninth grades in 17 
different tasks involving the use of 54 colored pictures: 
First, subjects were asked to find two pictures that were 
alike or went together in some way . This task was repeated 
six times. Second, subjects were asked to find three pictures 
that were alike or went together in some way. This task was 
repeated four times. Third, subjects were asked to pick four 
pictures that were alike or went to gether in some way and to 
set th em apart from the main body of pictures. This was 
repeated twice. Fourth, from the latter two groupings, sub-
jects were asked to find as many as possible that were alike 
or went together in some way . Fifth, after pictures were 
returned to their numbered positions in the a rray, subjects 
were asked to find as many as they would like that were alike 
or went together in some way . Sixth, subjects were asked to 
find as many as they could that were alike or went together 
in some way. To this last gr ouping subjec ts were asked to 
add one picture, which they could ima gi ne to exist on a blank 
card, and two pictures from those remainin g in the original 
54 picture array. These last two tasks, involving the addi-
tion of one picture and two pictures to th e as many as possible 
grouping, were intended to test assimilation and accorrunodation 
res pee tively. 
Responses to each of the 17 tasks were then scored in terms of 
the s true ture, at tribute and supplemental as pee ts used. 
(Carson, 1965, p. 123). 
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The results of the Carson study showed that there was a develop-
mental trend such that older children used the more efficient grouping 
structure (superordinate) more often, older children used fewer 
complexes and themas, older children were able to maintain use of 
efficient structures under 11limit testing" conditions, older children 
used fewer level one and level two attributes, and older children 
used more level three attributes (highest attribute level). All of 
these major age differences were found between kindergarten and grade 
three. Carson stated: 
A significant finding involving differences between the upper 
most grades was found when the frequency of use of perceptual 
attributes was compared to the frequency of use of functional 
attributes. Within the second or concrete level of attributes, 
there was a trend for the use of perceptual attributes to 
dominate the use of f unctional attributes until grade nine; 
then the trend was reversed. 
Within the third or representational level, a major difference 
was again found between kindergarten and grade three in the 
use of linguistic convention or the inclusion of pictures into 
a class. This was termed the simple representational category. 
The compound representational category required inclusion of 
pictures that represented a state, condition, or process. Major 
differences were indicated between third and sixth grade on 
this category. (Carson, 1965, p. 127). 
Furthermore, it was found that there was a general trend for 
higher grades (between kindergarten and grade three) to maintain more 
of the high attribute levels in their reasons for grouping the pie-
tures when they were exposed to conditions to test this ability. 
Although there were no grade differences in the supplemental aspects 
used for grouping, the ninth graders appeared to have greater ability 
to broaden grouping structure and attributes to accommodate new items. 
The Carson study does appear to support the thesis that there 
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are developmental trends in the structure and attributes used for 
grouping pictures. It appears that the abil~ty to deal with things 
in a meaningful manner grows progressively with age. In addition, 
there appears to be a spurt in the growth between k~ndergarten and 
grade three, between Piaget's preoperational stage of thinking and 
his operational or concrete stage of thinking. This rather drastic 
difference may be evidence in support of stages of development. There 
was also evidence of a difference between the ninth grade (formal 
stage of thinking) and the third and sixth grades (operational or 
concrete stage of thinking). Perceptual attributes dominated the use 
of functional attributes up until the ninth grade . The trend was 
notably reversed by the ninth grade. 
As Carson stated: 
Also, ninth graders were the only group to use a substantial 
number of acconunodative responses on th e task designed to 
elicit the less sophisticated assimilative response. They 
were also the only group to approach 50 per cent use of the 
accommodation process on the item intended to check this 
ability -- and this in spite of the fact that they used 
more pictures on the as many as possible grouping than any 
other grade. These facts suggest that there are some notable 
changes betw ee n sixth and ninth graders. Ninth graders seem 
better able to adjust grouping structures and rationale for 
grouping in order to accommodate new items . They are also 
able to recognize the functional aspects of pictures to a 
greater extent than lower grades. This includes the highest 
freq u e ncy of use of the attribute involving the interaction 
of things independent of the subject. Such behavior seems to 
be more characteristic of a formal operations stage of think-
ing, which includes emphasis on operations and hypothetical 
r ea soning, than is found in any of the lower age groups. 
(Carson, 1965, p. 129-130). 
It appears from the trends evidenced in the Carson study that if 
an older group of subjects was compared with the sixth graders, more 
differences would emerge --that is, if the assumption is true that 
developmental trends continue on into adulthood. It was partly with 
this in mind that the present study used college freshmen, as well as 
groups of juniors and seniors in comparison with groups of sixth 
graders. 
Carson, in summarizing the developmental trends in thinking, 
quite aptly stated: 
It might be concluded from these findings that kindergarten 
children are somewhat dominated by stimuli and simple asso-
ciations between them. As children grow, within the opera-
tional stage of thinking, they become better able to operate 
upon the stimuli presented to them. This in turn may make 
them capable of seeing a greater variety of similar.ities in 
a larger number of stimuli. This is in keeping with the 
growth of ability during this stage to mentally transform 
data so that it can be organized and used in thinking. As 
children enter the formal operations stage of thinking, 
their increased, or developed ability to think in terms of 
the possible -- often ti.mes independent of their own ego --
enables them to focus on the utility of things rather than the 
perceptual attributes possessed by items. This extension to 
formal operations also permits them to be more flexible --
they are better able to adjust or enlarge their thinking to 
include new items or ideas. They have developed the ability 
to accommodate. It thus seems possible that, with increases 
in age, children develop faculties, perhaps at given stages, 
that enable them to become more efficient and effective in 
their thinking. (Carson, 1965, p. 130). 
The Low contribution 
A study by Low (1970), a follow-up to Carson's study, used ten-
year - old (fifth grade) and fourteen-year-old (ninth grade) subjects 
to determine developmental trends in concept formation as a result 
of categorizing 45 colored pictures. Low had subjects group the 
pictures in different ways. One set of subjects categorized the 
pictures in groups of five, then regrouped to three; another set 
of subjects made their own sized groups, then regrouped to three; 
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another set of subjects grouped five pictures, then re 6rouped to 
eight. Finally~ another set of subjects made th..eir own sized groups, 
th.en regrouped to eight. Followin3 th..e group:ln~s th..e subjects were 
to write reasons for their groupings. The results were analyzed in 
terms of th..e number of unique reasons for grouping, the types of 
superord:lnates (abstract, representational, perceptual, functional, 
or s:lmple association) used, and similarities and/or differences in 
categoriz:lng under conditions of set-breakup. 
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The results indicated th.at younger students consistently produced 
more un:lque reasons for their groupings than did older students . In 
addition> the fourteen-year-olds generally produced higher super-
ordinates (abstract representational groupings) than the ten-year-
olds as a basis for equivalence. There was no difference in the two 
groups in the use of simple association attributes . However , there 
was a significant difference in the use of functional attributes 
used for equivalence grouping, with the younger children using more 
of these. In addition, ten-year-old subjects produced more groupings 
based on perceptual attributes than older children when going from 
their own groupings to groups having three pictures or fewer . Also, 
when groups were restructured, there was a trend for younger students 
to use more div ergent patterns. 
There is a need for further study of the effects of categorization 
under conditions of set-breakup. In the present study, us:lng a more 
rigorous design than Low's, the effects of increasing or decreasing 
the s:lze of groupings C_set.-.breakupl Wc\S more thoroughly studi_ed. 
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Sex differences in cognitive development 
There are some differences between the sexes in the way they 
made cognitive equivalence transformations. L'Abate (1962) found no 
sex differences when attempting to determine an age for shifting from 
global, syncretic perception to analytic perception. However, 
Olver (1961) did find a sex difference. Although in both sexes the 
number of superordinates increased and the number of complexes 
decreased in use among older as compared with younger subjects, the 
trend was more consistent for boys. Girls in grade one.used more 
superordinates and fewer complexes than boys; in grades four to six 
the sexes were equal in their use; in grades eight, girls decreased 
in their use of superordinates and increased in their use of complexes; 
in grades ten to thirteen grouping structures among both boys and 
girls were equal again. 
In the present study, the subjects used were from grades six and 
above grade ten (college students). The experimental evidence indi-
cates that there are no sex differences in these age ranges in 
equivalence transformations; therefore, in the present study, there 
was no attempt to control for sex differences in the experimental 
groups. However, caution should be used in grouping sexes in cogni-
tive studies. Sigel (1963) warns against grouping sexes together in 
cognitive studies simply because no statistical significance is 
found when testing some dependent variables. When other dependent 
variables are tested other than the ones which were found to be 
statistically not different there may be some true differences emerge 
between the sexes. 
Criticism of the Theory of Developmental Levels 
of Concept Formation 
Piaget ' s theory of -deve l opment has been criticized because of 
its absence of experimental control. Hood (1962) indicated that 
Piaget failed to cite the number of subjects on which his conclusions 
were based . He also neglected to relate the performance of his sub-
jects to their mental age, and chronological age was all that was 
used to establish developmental age levels. Braine (1959) criticized 
Piaget for not controlling for vocabulary, not controlli~g for moti -
vational effects, and not controlling for measurement error. Gener -
ally the criticisms of Piaget ' s theories are not that developmental 
stages do not exist, but that better and more sensitive experimental 
designs are necessary to identify the different stages or develop-
mental changes . The present study attempts to help in accomplishing 
this. 
Flavell (1971) criticized Piaget's stage theory from the point 
of view that items that define a stage develop gradually rather than 
abruptly . Moreover, as Vinacke (1954) also alluded, the typical item 
that defines a stage probably does not achieve its final level of 
"functional maturity" (functional maturity is defined in terms of the 
item's evocability and utilizability as a solution procedure) until 
after the termination age of the stage in which it began its develop -
ment . For example , 
Consider a random example of sensory-motor acquisition : the 
ability to discover new means for achieving a concrete goal 
through active experimentation e.g . , to discover that a stick 
can be used to fetch an ou t of r each object . .. It is surely 
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true that this sort of ability continues to be refined and per-
fected long after the child has left the sensory-motor period; 
indeed, its development probably persists well into adulthood 
for many individuals . The reason one stops referring to the 
child as "sensory-motor" after age two, is that the most homo 
sapiens type "intelligent" things he can do are now of a dif-
ferent sort, not because sensory-ootor skills have reached 
functional maturity . To put it more generally, what really 
determines the agreed-upon terminal date for any cognitive 
developmental stage is the beginning emergence of new skills, 
skills which impress us as the best, highest-level cognitive 
act the subject can now put on; the fact that we now turn 
our attention to the new act does not mean that the old one 
has stopped being perfected. (Flavell, 1971, p. 431). 
The major emphasis of Flavell's article is not that stages do 
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not exist, but that development is very gradual, more gradual than most 
theorists have previously supposed. Flavell contends that his intent 
is not to deny or reject the concept of cognitive developmental stages 
but rather to seek a clearer picture of developmental reality and to 
facilitate an understanding concerning how development actually pro-
ceeds. The spirit of the present project is certainly in keeping with 
Flavell's views. 
Summary 
The study of cognitive processes had its beginnings in the nine-
teenth century when the technique of introspection was utilized by 
Wundt and his contemporaries. It was found that introspection was 
too subjective and other scientific movements such as Behaviorism and 
Gestaltism emerged. Scientists realized that the human organism was 
capable of handling the diverse complexities of the environment by 
some type of cognitive process and studies and theories were advanced 
to explain how. Some scientists postulated that humans, using a 
cognitive process, classify and group objects together and thus render 
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them equivalent, in order to reduce the number of elements in the 
environment for more efficient handling . This grouping , or classify-
ing, has come to be known as cognitive equivalence transformations . 
When the process of equivalence is utilized , the end result is the 
formation of a concept . Scientists such as Vygotsky (1962) and Piaget 
(Phillips, 1969) have studied how the developing human organism becomes 
more efficient in the use of cognitive equivalence transfo'rmations as 
it grows older . 
There are two approaches in explaining how organism~ form equiv-
alence groupings -- the passive and the active view . The passive view 
indicates that groups are formed because of similarities the objects 
exhibit, thus they are associated together . The active view indicates 
the human organism, using rules of transformation, actively imposes 
structure on its world . The active view is conceived to be the most 
reflective of the human organism's wide flexibility in dealing with 
his world. 
As indicated by Olver (1961), when equivalence groupings are made, 
there has been disagreement among theorists concerning what character-
istics are used for the basis of similarity among the elements of the 
group . Some theorists, James, Hull , and Guthrie, have indicated that 
identical elements are the basis of equivalence groupings. But this 
view does not account for groupings of objects which have no identical 
elements in common. Other theorists , Gestalt psychologists, indicate 
things are similar to the extent that there are common perceptual 
relations among them . This posi t ion has also been criticized from the 
tenet that some groups have no conunon perceptual relations. Another 
view is that groups are formed as equivalent on the basis that 
elements in the group have the same mediating response. This can be 
criticized because it does not allow for newly encountered elements 
to be included into the group . As indicated by Olver (1961), none of 
these theoretical views would predict any difference in equivalences 
grouping under different instructions and tasks. 
44 
A more plausible approach to the interpretation of equivalence 
groupings is that advocated by the experimenters Bruner (Rowland and 
McGuire, 1971), Piaget (Phillips, 1969), Vigotsky (1962)? Olver (1961), 
Rigney (1962), Carson (1965), and Low (1970). All of these view 
cognitive equivalence groupings as occurring as the result of the 
application of rules of transformation . How, and whether or not, 
objects will be grouped depends on the subject, the situation, and the 
task. 
The development of the rules of transformation are seen by Olver 
(1961), Piaget (Phillips, 1969) and Vygotsky (1962) as progressing 
through many phases as the child matures. The very young child forms 
groups based on association; later in development the child links 
objects on the basis of bonds which are perceptual, concrete, and 
factual; when the child matures, objects are grouped on the basis of 
abstraction, where elements of the objects are viewed apart from the 
total objects. 
Anglin (1970), in his studies concerning how the internal lexicon 
evol v es, gave further evidence that there are developmental changes in 
the way people deal with words and the complexities of the environment . 
Lexical growth proceeds very gradually from a mode which is 
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idiosyncratic in nature, through one which is concrete in nature, to 
a mode which is very abstract in nature. This gradual progression in 
the way the human organism develops lexically continues into adulthood 
and may never be complete. 
Cognitive development is reflected in the way people at different 
ages form concepts. Concept formation involves categorization of 
stimulus material. As indicated by Bruner (1957), categorization occurs 
when people use a set of specifications for grouping or rendering items 
equivalent; thus, cognitive equivalence is equated with categorization. 
There are differences as well as similarities between perception and 
cognition when forming concepts. Bruner (Rowland and McGuire, 1971) 
indicated that there are several types of equivalence categories: 
affective, functional, and formal. Sigel (1953) indicated there are 
two ways classifications are made, perceptual and conceptual. Whether 
or not there is a hierarchy in concept formation is debatable (Kling 
and Riggs, 1971). 
There are several authorities who view cognitive development as 
progressing through definite sequences. One of these authorities, 
Piaget (Phillips, 1969; Berlyn, 1957) views cognitive development as 
progressing through several stages: Before age seven the child is in 
a time of preoperational thought and emphasizes the concrete and 
perceptual aspects of his environment . After age seven the child is 
in a time of operational thought, and interiorized actions are pos -
sible. These two broad time periods contain several stages through 
which the child progresses. The child from birth to year two is in 
the sensori-motor stage. The child from age two to seven is in the 
preoperational stage which incorporates the pre-conceptual period 
(ages 2 to 4) and the period of intuitive thought ( ages 4 to 7). The 
stage of concrete operations is from age 7 to 11 . The final stage, 
formal operations, develops in ages 11 to 15 . Church (1961), Brown 
(1958), Rommetveit (1960) , and Vinacke (1954) have views similar to 
Piaget's. 
There is much evidence in support of a developmental sequence in 
concept formation. Sigel (1953) found that when different aged sub-
jects grouped objects together, younger children favored perceptual 
groupings, while older children favored conceptual groupings. Other 
experimenters, L'Abate (1962) and Braine (1959) also supported the 
cognitive developmental theory. Studies by Olver (1961) using words, 
Rigney (1962) using pictures, Stephens and Nopar (1971) as well as 
Futterman (1971) using words and pictures, also supported a cognitive 
developmental progression . Experiments extending the Olver (1961) 
and Rigney (1962) studies conducted by Carson (1965) and Low (1970) 
using pictures also found a cognitive progression from the concrete 
perceptual orientation of the child to the abstract functioning of 
the mature individual. 
There appear to be some differences in the cognitive development 
of females and males in the middle childhood years , but apparently 
none in the more mature years. Criticisms of the co gnitive develop-
ment theory do not deny that there are differences, but rather that 
the progression is very slow and continuous to old age (Flavell , 197 1) 
and that perhaps the stage theory of Piaget is inaccurate as indi -
cated by Hood (1962) and Braine (1959) . 
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CHAPTER III 
RESEARCH DESIGN 
The design of this study is three dimensional (Lindquist, 1956). 
This three-factor (Ax Bx C) design (Lindquist, 1956, p . 243) is 
represented in Figure 1 . Basically there are two categories in A 
and Band three categories in C (2 x 2 x 3) . Factor A exposes each 
of its subjects to three conditions in each of its two categories. 
Factor A refers to the direction of forming groups by the subjects. 
In category A1 the subjects form groups by progressively increasing 
the sizes of their groupings from 2 to 4 to 6. In category A
2 
the 
subjects progressively decrease the size of their groupings from 6 
to 4 to 2. Factor Bis the form of the stimuli used in the groupings 
made by the subjects. Category B1 is pictures; B2 is words. Factor 
C is the grade level of the subjects . Category c
1 
is sixth grade 
stud en ts; c2 is freshmen college students; c3 
is college juniors and 
seniors. 
The Relation of this Design to Previous Studies 
Undoubtedly it is an established fact that children's concepts 
change with age (Vinacke, 1951; Sigel, 1953; Bruner, 1964; Phillips, 
1969) . As Vin ac ke (1954) has stated, the ability to form concepts 
and classify things progresses through childhood and the trends con-
tinue into high school and beyond . In this study the grade levels 
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(Fact or C) are the sixth grade and college levels. One objective is 
to determine what differences there are in concept formation and the 
ability to raaintain sophisticated levels of concept formation under 
conditions designed to test the limits of concept formation ability. 
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The types of stimuli used in forming gro ups in research are 
varied (Davidon, 1952). Sigel (1953) used miniature objects (a metal 
soldier, a plastic truck, etc.) as stimuli to be classified in groups 
by children. Olver (1961) used words and Rigney (1962) used pictures 
as stimuli to be classified into gro ups in terms how they are alike. 
Carson (1965) and Low (1970) used colored pictures. In the present 
study factor B has two categories of stimuli. At B1 there are drawn, 
black and white pictures and at B2 there are words. Thus, a compari-
son can be made, in the same experiment, of the effects of the differ-
ent stimuli, of the effects of direction of forming groups, and the 
effects of grade levels. 
The direction of forming groups, factor A, has also been of 
interest in previous studies. Sigel (1953) asked children to put 
objects as well as black and white pictures together in as many or 
as few piles as they desired. Then he asked them to use fewer piles. 
Rigney (1962) repeatedly asked children to form groups , using the 
same objects over a period of several days in order to test the upper 
limits of concept formation. Carson (19 65, p. 44) in order to test 
the limits of concept formation varied the number of pictures. He 
asked his subjects to find three pictures that went together in some 
way; then he asked them to group four pictures, then as many as 
desir ed, and finally to group as many as possible. Low (1970) asked 
some subjects to form groups of 5 and then reduce the groups to 3; 
other subjects first made groupings of 3 and then increased the 
groupings to 5. In the present study one group of subjects, A
1
, 
so 
formed groups of 2 and then increased the size of the groups to 4, then 
to 6 by adding two elements each time to the previously formed groups. 
Another group, A2 , first formed groups of 6 elements and then reduced 
the group size to 4, then to 2 by removing 2 elements each time. Thus, 
the effects of direction of groupings could be determined. 
To summarize some of the innovations in the present study, it 
can be stated that the three dimensional design allows us to compare 
the effects of direction of forming groups, grade level, and form of 
stimuli on the ability to form concepts. In addition, we are able 
to determine if there are any Ax Bx C interaction effects as well 
as trend effects as a result of progressively changing the sizes of 
the groups. 
Selection of Subjects 
This study utilized sixth grade students (average age 11.8 years) 
selected from elementary schools in the area of Emporia, Kansas, and 
freshmen (average age 18.9 years) and junior and senior (average age 
22 . 1 years) college students from Kansas State Teachers College. All 
the subjects were administered the Lorge-Th orndike Verbal Test of 
Intelligence in convenient groups . These intelligence scores were 
used in an analysis of covariance to equate the experimental groups; 
the groups of subjects were assigned randomly to the experimental 
conditions. 
Pilot Study 
A pilot study was conducted to obtain information concerning the 
procedures, instructions , analysis and scoring method, feasibility , 
and other aspects related to conducting the study . 
Results of the pilot 
During the pilot, questions by the subjects were recorded so 
that particular recurring questions could be incorporated into the 
instructions . As a result, the instructions were modified for 
clarity. An adequate "starting sheet" (Appendix A) and large 
response sheets (Appendix B) were also developed as a result of the 
pilot. The "starting sheet" was used by the subject to place the 
twenty-four stimulus words or pictures in an array before the group-
ings were to begin. The response sheets were used by the subjects 
to make their groupings and record their answers. An adequate 
semantic differential attitude scale was also developed to test the 
subjects' attitudes toward the tasks and stimuli. 
As a result of the pilot, it was found that the subjects could 
be handled in fairly large groups when the experimenter had the help 
of an assistant. It was also found that three different sessions 
were needed with the groups to complete the study. One hour session 
was needed for completion of the intelligence test. On a different 
day another hour was needed for completion of the groupings by the 
subjects . A third 20 minute session, one and a half to two days 
following the grouping session was needed for the long - term recall 
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of the words or pictures used in the study , and completion of the 
semantic differential which measured the subjects ' attitudes. It 
was found in the pilot study that subjects could immediately recall 
almost all of the words or pictµres they used in their groupings and 
that not enough time was available to have subjects group, recall , 
and complete the semantic differential in one session. 
Methods and Procedures 
The groups of subjects used in this study were first adminis-
tered the Lorge-Thorndike Verbal Test of Intelligence and assigned 
randomly to experimental conditions. Approximately a week later 
52 
they were asked to group words or pictures and write their reasons 
for their groupings . About two days following the groupings the 
subjects were asked to recall as many of the words or pictures as 
they could, and then they were asked to respond to a semantic differ-
ential which tested their attitudes. 
Grouping instructions to the subjects 
The experimental instrument and procedures were administered 
to the subjects ~n convenient small groups . To aid the experimenter 
in giving instructions a display board was constructed with the 
material to be used by the subjects prominently arranged. Nearly 
identical instructions were given to the subjects except which sized 
groups were to be made (increasing or decreasing), and which stimuli 
were to be used (words or pictures) . Appendix C contains the 
instructions given to the different experimental groups . The follow -
ing is an example of the instructions which were given for subjects 
in condition A2 B2 c123 (decreasing the size of the classification 
groups, words as the stimulus material to be classified, and sixth 
graders or college students as subjects). The words were presented 
as an array of twenty-four typed words on small squares. Below the 
array was a response sheet. 
Instructions for decreasing groups (words) 
Write your name on these sheets. Do not begin until told to do 
so. In front of you is an envelope containing twenty four words. 
They are numbered one to twenty four. Take them out of"the envelope 
and place them in the numbered squares on the top sheet that is in 
front of you. For example, place the word that is numbered one in 
the number one square and so forth with the others. 
I would like you to choose six words from the twenty four above 
that you think are alike or go together in some way and put them 
together in this rectangle (first one). There are no right or wrong 
reasons for grouping the words together. You can put together what-
ever words you want to. When you put them together in the rectangle, 
leave them there in that rectangle. 
Below the rectangle where you put together the words, there is 
a space called Card Numbers. Here you are to write the numbers of 
the words you grouped together. Below that you see Reasons for 
Grouping. Here I would like you to write at least one reason, and 
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as many reasons as you can for grouping the words together. Remember, 
you are to write at least one reason, and as many reasons as you can 
for grouping the words together. 
When you have finished with this one, leave the words in the 
rectangle. Go on to do the same thing with this rectangle (#2). 
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That is, choose six more words that you think are alike or go togeth -
er in some way, and put them into this rectangle . Write the card num-
bers here, and write at least one reason, and as many reasons as you 
can for grouping the words together. When you are finished with that 
one, do the same thing here and also here (pointing). When you are 
done with this first section you should have four rectangles with 
six words in each one. At that time raise your hand and I will tell 
you what to do next . Do not write in these down here until told to 
do so later on. 
Now go ahead and start here . Choose your six words; place them 
in the rectangle; write the numbers and the reasons. If you have any 
questions or problems at any time raise your hand and I will answer 
them individually. 
(The experimenter will then circulate to be sure the instruc-
tions are being followed.) 
(When the subject is finished with his groupings of six and 
raises his hand, the following instructions are read to him): 
Now that you have groups of six I would like you to take two 
words away from this group and put them in the envelope. You will 
then have four words left in this group. Write the numbers of the 
four words that you have left here. Then write at least one, and 
as many reasons as you can for grouping these four together. Do the 
same thing here, here, and here (pointing) until you have only four 
words left in each group . Then raise your hand and I will tell you 
what to do next. 
(When the subject is finished with his groupings of four and 
raises his hand, the following instructions are read to him): 
Now that you have groups of four I would like you to take two 
words from this gro up and put them in the envelope. Write the num-
bers of the two words here. Then write at . least one, and as many 
reasons as you can, here , for grouping the two together. Do the same 
thing here , here, and here (pointing) until you have two words in 
each group . Then raise your hand. 
(When the subject is finished , his work is checked to see if 
everything is in order.) 
Increasing groups (words) 
The increase groups had instructions similar to the decrease 
groups except that the first classifications formed were groups with 
two words in each group. Then the subjects were asked to add two 
words each time to increase the groups sizes from two to four and 
finally to six . After forming each group, as in the decrease example, 
the subjects we re asked to record the numbers of the words remaining 
in the groups and write reasons for the groupings. 
The procedures used in the picture classifying were identical 
to those used in the word classifying. The instructions given to 
subjects forming classifications from pictures were similar to the 
instructions previously given to the subjects using words. The only 
difference was that the term "picture" was substituted for the term 
"word . " 
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The stimuli recall and the attitude measures 
Approximately a day and a half to two days following the group-
ings the experimenter returned to the experimental groups and asked 
them to recall as many of the words or pictures as they could. They 
were given about five minutes to complete their recall. Prior to 
this time they were not told that they were going to have to recall 
these items. Following this, the subjects were given the semantic 
differential attitude questionnaire and were told to read the in-
structions on the front to themselves while the experimenter read 
them aloud. They were then given as much time as they needed to 
complete this. 
Rationale for the Procedures and Tasks 
One task for some subjects was to increase groups sizes from 
2 to 4 and to 6 elements. Other subjects decreased groups sizes 
from 6 to 4 to 2 elements. This procedure of increasing or decreas-
ing classification groups was used to determine if direction of 
grouping had any effect on the quality and type of reasoning given 
for the classifications (the structure, attributes, supplemental 
aspects and level of specificity used for grouping) and other depend-
ent variables, and ' to determine if there were any different effects 
for grade level and form of stimuli. 
Another task was to write at least one, and as many reasons as 
they could, for each of the classification groups. This was designed 
to determine if the number of reasons given differs in the experi-
mental groups, if the level and limits of concept attainment differ, 
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and to determine if there are any differences in the number of unique 
responses produced in the experimental groups. 
Another task was to complete final forms involving the follow-
ing : (1) The subjects listed as many of the stimuli as could be 
recalled . This was to determine if there are any differences in the 
experimental groups in the ability to recall the stimuli. (2) Sub-
jects were asked to complete a semantic differential (evaluative 
bipolar adjectives) to determine if there are any differences in the 
experimental groups in the evaluation of the stimuli and tasks. 
Statement of Hypotheses 
Grouping structure 
1. It was hypothesized that under conditions designed to test 
the trends and limits of cognitive efficiency there would be no 
differences among the experimental groups, in the grouping structure 
used in classifying. 
Grouping attributes 
2. It was hypothesized that under conditions designed to test 
the level of abstractness used in classifying there would be no 
differences among the experimental groups in the grouping attributes 
used in classifying . 
Supplem ental aspects 
3 . It was hypothesized that under conditions designed to test 
the quality used in grouping t here would be no differences among the 
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experimental groups in the supplemental aspects used in classifying. 
Level of specificity 
4. It was hypothesized that there would be no differences among 
the experimental groups in the level of specificity used in classify-
ing. 
Unique reasons 
S. It was hypothesized that there would be no differences among 
the experimental groups in the number of unique reasons used in the 
classifying. 
Memory 
6. It was hypothesized that there would be no differences among 
the experimental groups in the number of stimuli (words or pictures) 
they could recall after classifying. 
Stimuli attitude 
7. It was hypothesized that there would be no differences among 
the experimental groups in their attitudes toward the stimuli after 
classifying. 
Task attitude 
8. It was hypothesized that there would be no differences among 
the experimental groups in their attitudes toward the tasks after 
classifying. 
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Limitations of the Study 
1, The study was limited in that only students attending 
Kansas State Teachers College and students in elementary schools in 
the Emporia 1 Kansas area were used. 
2. Another limitation of the study was that responses that 
were scored on the basis of structure, attribute, supplemental aspects, 
and level of specificity, were done so subjectively. 
Definition of Terms 
The definitions of structures, attributes, and supplemental 
aspects used for grouping were the same as those used by Carson 
(1965) who adapted them from Olver (1961). Described below are the 
definitions of those terms which were used to analyze and score the 
groupings in this study. They are the same as those used by Carson 
(1965 1 pp. 47-51) except for the supplemental aspects of assimila-
tion and accommodation which were not used: 
CLASSIFICATION SCORING CHART 
Grouping structure 
Type 
Super-
ordinate 
Description 
Items are perceived 
and group ed as equiv-
alent b ecause of one 
or more common attri-
butes. 
Schematic 
Representation 
0 0 0 0 
! 
Example 
They are a l l red. 
All things that fly. 
Complex 
Thema 
Attributes 
Level-name 
Level I 
Sim;ele 
Heaping 
Itemized 
naming 
Fiat 
Items are perceived 
and grouped as equiv-
alent on the basis of 
several different or 
changing attributes. 
Subgroups are often used. 
Items are grouped 
because of some way 
in which they go to-
gether in a thema or 
story created by the 
student. 
Description 
association 
No attribute seems 
apparent . Items seem 
to be grouped fortui-
tously or on the basis 
of juxtaposition. 
Items are grouped without 
rationale other than that 
each can be named or 
labeled. Response may 
show knowledge of direc-
tions and a common attri -
bute may be implicit. 
Items are grouped but 
rationale fails to 
adequately explain the 
basis. 
0---0 -
! I 
0 0 0 
Item 
Numbers>': 
(*Carson 
39-40 
24-29 
22-46 
26-30 
24-49 
12-43 
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These are people 
0---0 and these are l \ things they wear. 
0 
1965) 
This chair is red 
like the apple and 
the apple is round 
like the circle. 
You could go for a 
ride in the car and 
see a tree and a 
butterfly and when 
you come home you 
find your cat 
waiting. 
Example 
Student groups items 
from an array but 
can't give a reason 
as to why they 
should be together. 
A picture of an 
apple and a monkey 
are grouped--" 
cause this is an 
apple and this is 
a monkey." 
It ' s a bee and a 
butterfly. Cause 
that one 's a wagon 
train and that one 
is a cowboy . 
Cause they look 
like each other. 
They are both the 
same. 
6-16-31 They match togeth-
er. 
Edge 
matching 
The attribute used for 
grouping changes from 
item to item. Occurs 
frequently in conjunction 
with thematic structure. 
50-45 
43-2 
24-14 
22-46 
Level-name Description Item 
Numbers 
Level II 
Concrete 
Perceptual 
labeling 
Perceptual 
attri-
butes 
Essentially identi-
cal items are grouped 
on the basis of the 
same label applying 
to all of them. 
Items are grouped on 
the basis of some 
observable attribute 
or physical property. 
24-49 
6-16-31 
12-43 
33-26-4 
20-48-8 
Ile is reading, then 
go gets gun, puts on 
glove and hat and 
goes hunting . The 
bee likes flowers, 
the circle has the 
shape of the flowers 
and the little circles 
in the butterfly. 
Example 
Both monkey. 
All trees. 
Both gloves . 
They all have 
on. 
They all have 
wheels 
fur. 
46-52-22 All something small. 
Perceptual 
location 
Functional 
associa-
tion 
Items are grouped on 
the basis of going 
together in time or 
space. 
Items are grouped on 
the basis of a bond 
between them. This 
"goes with" this is 
a common phrase . 
13-48 - 54 
23-49-24-5 
44-19-28 
11 
3-48-8-49 
51-42-13 
20-52 - 22 
46 
29-31-6 
48-30 
44-50- 23 
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Something you might 
find in a house. 
These animals live 
on the land or in the 
sea . 
The apple comes off 
from trees. 
Cats go with people. 
Mother and father 
go together, plus the 
baby and she could 
have a doll. 
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Functional 
dependence 
(Extrinsic) 
Functional 
dependence 
(Intrinsic) 
Functional 
dependence 
(situa-
tional) 
Level-name 
Items are grouped on 
the basis of the com-
mon way they can be 
used or acted upon by 
the subject. Usually 
involves using the 
pronoun you or I in 
the stated reason for 
grouping. 
Items are grouped on 
the basis of the com-
mon way they act. 
Their action is inde-
pendent. 
Items are grouped on 
the basis of a bond 
between them . Two 
or more items interact 
independent of the 
subject. Rationale 
contains some form of 
the "they do to they" 
phrase . 
Description 
Level III 
Representational 
Simple 
represen-
tational 
Corapound 
represen-
tational 
The rationale for 
grouping is the appli -
cation of an abstract 
label which is quite 
perceptually based. 
The rationale for 
grouping refers to 
a state, condition, 
or process. 
17-35 
29-41-25 
22-46 
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You use them both to 
do something to 
work with. 
Cause you eat 'em 
all. 
Both fly. 
48-49-20-24 All walk and crawl 
8-3-13 on the ground. 
49-41-24 
30-26 
Item 
Numbers 
17-35 
37-25-18 
48-20-49 
13 
6-16-31 
33-26 
1-34-40-14 
6-16-31 
Monkeys can eat 
the bananas. 
The bandit robs 
the stage coach. 
Example 
Both tools. 
Food sources. 
All animals. 
All grown or living. 
.Two ways of trans-
portation. 
All different things 
to do with shapes 
and mathematics. 
Change in seasons 
on a tree. 
Relational 
Symbolic 
Affective 
represen-
tational 
(Simple) 
Affective 
represen-
tational 
(Abs tract) 
The rationale for 
grouping is identified 
by a type of :iThis is 
to this--as this is to 
this" connection. Or, 
a causal relational 
connection is made. 
Items used in the 
grouping serve as 
symbols. 
Items are grouped 
on the basis of a 
value judgment. 
Items are grouped 
on the basis of 
feeling aroused in 
the subject. 
Supplemental aspects 
Nature 
Partial use 
of stimuli 
Exceptional 
quality of 
response 
Description 
Grouping is based 
on the use of a part 
of the stimuli other 
than the primary 
aspect of the stimuli. 
The response is scored 
as usual and a plus is 
added if additional 
clarification is pro-
vided, or if one of 
several subgroups is 
high level. 
54-23-44 The little kid likes 
the doll and the 
mother likes the 
little kid. 
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49-24-41 Two monkeys and three 
bananas. Each get a 
banana and a half. 
50-7-30 
21-10-19 
1-40 
10-30 
38-31-5 
30-45-8 
Item 
Numbers 
2-30 
11-50 
41-53 
6-16-29 
31 
27-15-2 
Man read in the news 
that the judge tried 
a crook for causing 
a car wreck. The 
crook was sent to 
jail for a long time. 
Both could be used as 
numerals - triangle 
is delta. 
This one in jail 
and this one are 
both bad guys . 
All in winter 
all cold. 
They are all 
dangerous. 
Example 
Both pictures have 
hats in. 
Because it is a man 
sitting in a chair . 
Some of this is yel -
low and all of this 
is yellow . 
'C ause apples hang 
on a tree. 
A daddy goes to work 
in a shirt, a coat, 
and a hat. 
46-39-20 This is an animal , 
12 this is something 
like a home, this is 
a lion, and this is 
a glove . 
Poor quality 
of response 
No supple-
mental 
aspect 
The response is scored 
as usual and a minus 
is appended to indicate 
that the rationale ap-
plied to the items does 
not hold for each item. 
Self explained . Used in 
the scoring process for 
the purpose of computing 
the frequency of "regular" 
groupings . 
39-14-1 They are all kinds 
of circles. 
1-2 Both hats . 
1- 14-39 They are opposite. 
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Level of specificity 
Following the examples specified by Olver (1961) three levels 
of specificity were defined : specific , middle and general . The 
technique for scoring very much resembles a linguistic technique of 
constructing hierarchies or "trees of inclusion." The specific 
category would be a least inclusive response; the general category 
would be a most inclusive response; the middle category would fall 
in between in inclusiveness . An example by Olver (1961 , p. 111) 
of this scoring technique is as follows: 
Bell-horn array : 
General 
"things" 
"objects" 
"in the world" 
"all found" 
"can hold them" 
"have value" 
"interesting" 
Lev el of Specificity Hierarchies 
Middle 
"make noise" 
"same shape" 
Specific 
"make a ringing noise" 
"at the front the horn is 
like a bell" 
"same color"------- "horn is blue, telephone is 
red" 
"communication"---- "musical means of communi-
cation" 
"give information" - "tell if there's a fire" 
"learn from them" -- "could be studying about 
bells" 
"same material"---- "newspaper and book are both 
paper " 
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Banana-peach array : 
General 
"natural products" 
"people confuse them" 
"you need them" 
"use them" 
"found in world" 
II exist" 
"can feel (also touch, 
see, etc .) them" 
Unique reasons 
Middle 
"you eat them" 
Specific 
"you eat them at one 
meal" 
"same color"------- "they're yellow" 
"go into body"----- "go into body through 
the mouth" 
"they grow"-------- "they grow off a tree" 
"they have skin" --- "have skin to peel" 
The unique reasons score was derived by counting the total 
number of different reasons a subject gave for all his groupings. 
Memory 
The memory score was derived by counting the total number of 
correct responses when the subjects were asked to recall as many of 
the words or pictures as they could that were used in the groupings . 
This memory response sheet can be seen in Appendix D. 
Sources of Data 
Data for this study was collected by the experimenter using 
college subjects from psychology classes at Kansas State Teachers 
College and elementary students from sixth grade classes in the 
Emporia, Kansas area. The Lorge-Thorndike Verbal test of intelli-
gence was administered by the experimenter to conveniently sized 
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groups of the subjects prior to exposure to the experimental instru-
ment. The experimental instruments were also administered to the 
subjects in conveniently sized groups, 
Measuring Instruments 
The experimental instruments were pictures, words, a response 
sheet, the Lorge Thorndike Verbal Test of Intelligence, and the 
semantic differential. The first experimental instrument mentioned 
above consists of an array of 24 drawn pictures. (See Eigure 2) 
The words were an array of 24 words (see Figure 3) printed on 
similar sized squares as the pictures and accurately describe the 
pictures. The response sheet was designed by the experimenter and 
is shown in Appendix B. The Lorge-Thorndike Verbal Test of Intel-
ligence was used because it provides for testing at the sixth grade 
as well as the college level. The semantic differential (Osgood, 
Suci and Tannenbaum, 1957, pp. 50 to 62) was constructed from bipolar 
adjectives found to be indicative of an evaluation factor when they 
were used to rate concepts. This device is presented in Appendix E. 
An "elaborate word description" of the pictures was developed 
during the pilot study and was used with college students in the 
same way as those in Figure 2. This word array is contained in 
Appendix F. The results of this "elaborate word groupings" were 
intended to be an exploratory analysis, supplementary to the main 
project. 
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13 
t-,1, 
- h'"i -
1/ 
Figure 2 . Pictorial stimuli used in picture groupings 
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HAT SHEEP CAR GLASS OF WATER 
-1- -2-
-3- -4-
TREE JUDGE SNAKE AIRPLANE 
-5- -6-
-7- -8-
PRISONER CHAIR GLOVE DOLL 
-9- -10- -11-
-12-
CIRCLE COAT HAMMER CARROT 
-13-
-14- -15- -16-
CLOCK LION CAR WRECK BEE 
-17-
-18- -19- -20-
BROKEN ARROW BABY MONKEY BANANAS 
-21-
-22-
-23- -24-
Figure 3. Verbal stimuli used in word gro upings 
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Data Analysis 
The scoring of responses was conducted subjectively by the experi-
menter by adhering to the previously defined operational definitions. 
The categorization and scoring of the structure, attribute, supple-
mental aspects, and level of specificity categories was conducted 
twice by the experimenter to insure consistency from beginning to end 
in the way responses were scored. It was felt that a single expert 
scorer adhering as strictly as possible to the operational definitions 
for scoring would be superior to a panel of judges whose individual 
differences may result in a great deal of variability. 
Scoring of the subjects' responses was done on the response 
sheets. Then, each subject's scores were transferred to a data sheet 
(Figure 4) in preparation for statistical analysis of the results of 
the study. As indicated in the fourth chapter, the scores were an-
alyzed by computer at Kansas State University using appropriate 
analysis of variance techniques which were able to control for differ-
ences in intelligence among the experimental groups. There were many 
different ways the data was ordered on the data sheet for analysis. 
Number two on the data sheet 
Number two on the data sheet subswnes the criterion scores for 
the categorizin g of stimuli in groups of 2, 4, and 6. For example , 
under grouping structure, the t otal number of superordinate responses 
were summed for groupings of two stimuli and recorded on the data 
sheet. Some students gave more than one reason for their groupings 
and all the reasons are represented in these scores. The total number 
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1. I. Q . D 2 3 4 5 6 7 8 9 10 
'---, c~ ,.--<--.. ,,..-----~ ,--......._ ,,..---<----.., ~ ----
GROUP 
/ 
_.......,,----
ING STRUCTURE 2 4 6 i I 1, 2 1 4 6 I 2 14 6 2 
14 6 
I I i Sunerordinate (Al I 
I I 
Comolex (B) I 
-
I 
Thema (C) 
I 
' 11. Total i : I 
-
- .. 
ATT RIBUTES 
' Simel e Assoc . : Heaping (!'.)) 
Iterr.ized (E) 
Nam:tng-
Fi at (F) 
Edge ~latching (G) 
12 . To tal ! 
·- --
Concr ete I I Perceptual (H) 
I I Labeling 
Perceptual (I) 
Attributes 
~ 
Per cep tual ( J) I 
Location I 
Functional (K) I 
Associa ti on i I 
Functional (L) 
I 
I 
' Dependence 
' (Ext rinsic ) i 
' Functi on al (M) I I ! I Depend ence I I 
: 
(Intrin sic ) i j 
Functional (N) I I i Dependence I 
I 
I I (Situational) 
-I 
13. Total 
- . 
Reeresentational 
Simple (0) 
Reoresentational 
Compound (P) 
Reoresentational 
Rela tional (Q) 
Symbolic (R) 
Figure 4. Dat a sh ee t for statistical analysis of the results of th e stud y 
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2 3 4 s 6 7 8 9 10 
, 
~r--r"-1~~~~-~ 
2 4 6 2 4 6 2 4 6 2 4 6 
Affective (S) 
Representational 
(Simple) 
Affective (T) 
Representational 
(Abstract) 
14. Total 
15. Total: 12+13+11 
Sueelementary 
Aseects 
Partial Use of 
Stimuli (U) 
Exceptional 
Quality of (V) 
Response 
Poor Quality (W) 
of Response 
Regular of No (X) 
Extra Supplemental 
Aspects 
16. Total 
Level of Seecificity 
Specific (1) 
Middle (2) 
General (3) 
17. Total 
18.~I ______ __,J Unique reasons 
19 .I -·----- I Memory 
20.c- I Stimuli attitude 
21.1'--______ ____,\ Task attitude 
Figure 4. (continued) 
of superordinate responses for groupings of four stimuli were summed 
and recorded on the data sheet and likewise for groupings of six. All 
the categories under grouping structure, attributes, supplementary 
aspects, and level of specificity were scored on the data sheet in the 
same manner as discussed above. The rationale for listing the data in 
this manner was to determine diffe rences in the categories used by the 
experimental groups when they made groupings of two stimuli, four 
stimuli or six stimuli . This analysis would be sensitive to the 
number of reasons given by the subjects for each of their groupings. 
As was indicated earlier, the subjects were asked to give at least 
one, and as many reasons as they could for grouping together the words 
or pictures. 
An analysis conducted on the data organized in this manner would 
reveal any differences among the experimental groups in the numbers 
and types of grouping structure, attributes, supplementary aspects 
and level of specificity that were used. 
Number three on the data sheet 
Number three on the data sheet subsumes the total score of each 
category. For example , in the superordinate category a subject may 
have criterion scores for his groupings of 2 and 4 and 6. These 
criterion scores would be summed and listed under number three on 
the data sheet. Therefore, all the categories under grouping 
structure, attributes, supplemental aspects, and level of specificity 
would be summed horizontally and listed under number three on the 
data sheet. The rationale for this was to have a more sensitive 
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measure of any differences in the experimental groups. Under number 
two on the data sheet the number of responses made for groupings of 
2, 4, and 6 might not reveal any significant differences, but when 
summed together they might. This is what number three on the data 
sheet would accomplish. 
Number four on the data sheet 
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Number four on the data sheet lists the total score, by category, 
of all first reasons given for grouping. As previously indicated, 
the subjects were asked to give as many reasons as they could for 
each of their groupings. The pilot study indicated that college 
students give more reasons than do sixth graders. It was for this 
reason that it was deemed desirable to determine whether there was 
any difference in the experimental groups in the first reasons given . 
It was thought that first responses may be most representative of 
the initial response of the different subjects to the different experi-
mental conditions. 
Number five on the data sheet 
Numbers five through ten on the data sheet list criterion scores 
based on the cognitive level of functioning repre9ented by each 
category under grouping structure, attributes, supplementary aspects, 
and level of specificity. An individual whose cognitive functioning 
is mature would have a higher score than one who is less mature . 
Figure 5 is a classification scoring chart which lists quantitatively 
what each scoring category is worth on a cognitive continuum . This 
Grouping Structure 
~ 
A. 
B. 
c. 
Superordinate (3 Points) 
Complex (2 Points) 
Thema (1 Point) 
At tributes 
Level I (1 Point) 
Simple Association 
D. Heaping (1 Point) 
E . Itemized namin g (1 Point) 
F . Fiat (1 Point) 
G. Edge matching (1 Point) 
Level II (2 Points) 
Concrete 
H. Perceptual labeling (2 Points) 
I. Perceptual attributes (2 Points) 
J. Perceptual location (2 Points) 
K. Functional association (2 Points) 
L. Functional dependence (Extrinsic)(2 Points) 
M. Functional dependence (Intrinsic) (2 Points) 
N. Functional Jependence (Situational) (2 Points) 
Level III (3 Points) 
o. 
P. 
Q. 
R. 
s. 
T. 
Representational 
Simple representational (3 Points) 
Compound representational (3 Points) 
Relational (3 Points) 
Symbolic (3 Points) 
Affective representational (Simple) (3 Points) 
Affective representational (Abstract) 
(3 Points) 
Supplemental Aspects 
Quality of Response 
U. Partial use of stimuli (1 Point) 
V. Exceptional quality of response (3 Points) 
W. Poor quality of response (0 Points) 
X. Regular or no extra supplemental aspects 
(2 Points) 
Level of Specificity Hierarchies 
1. Specific (1 ·Point) 
2. Middle (2 Points) 
3. General (3 Points) 
Figure 5 . Classification scoring chart by points 
-...J 
v, 
continuum is based on the work of Olver (1961), Rigney (1962), 
Carson (1965), and Low (1970). Number five on the score sheet sub-
sumes scores on all the reasons given for all of the groupings, 
scored by the quantitative level of their cognitive functioning. 
Scored this way scores under number five on the data sheet would be 
the same as multiplying the scores under number two on the score 
sheet by their designated cognitive level (i.e. by the points they 
are worth) as illustrated in Figure 5. The rationale for scoring 
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the data in this way was to determine whether there wer~ any differ-
ences on a continuum of cognitive functioning, among the experimental 
groups. This technique was thought to be a sensitive method for 
ascertaining this. 
Number six on the data sheet 
Number six on the data sheet lists the total of all the reasons 
for all the groupings by their category cognitive level scores. This 
would be the same as summing the scores horizontally across number 
five of the score sheet. The rationale for this was to have a more 
sensitive measure of cognitive functioning from the cumulative 
scores of repeated groupings plus cumulative scores from the many 
reasons given for grouping. 
Number seven on the data sheet 
Number seven on the data sheet subsumes cognitive level scores 
for the first reasons given for grouping 2, 4 and 6 words or pic-
tures. The rationale for this scoring technique was to test the 
difference between experimental groups without having the scores 
contaminated or inflated by the tendency of older subjects to give 
more reasons. Furthermore, by using only first reasons given for 
groupings we could determine whether there was any differences among 
experimental groups, in their initial responses, on a continuum of 
cognitive functioning. 
Number eight on the data sheet 
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Number eight on the data sheet lists the total of the first 
reasons for all the groupings by their category cognitive level scores. 
This would be the same as summing the scores horizontally across 
number seven on the score sheet. The rationale for this was to have 
a more sensitive measure of differences in cognitive functioning 
among the experimental groups in the initial reasons given for group-
ing. 
Number nine on the data sheet 
Number nine on the data sheet subsumes cognitive level scores 
for reasons given for grouping 2, 4, and 6 words or pictures together. 
As previously indicated, occasionally many reasons were given for 
grouping a set of items together. Each reason was scored separately 
according to its grouping structure score, etc. The scores under 
number nine represent a collapsing together int o one score all of 
the reasons given for grouping a set of iteQS together. For example , 
a subject may have given several reasons for grouping together items; 
all the reasons would be viewed by the scorer as one reason, and the 
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most predominant grouping structure, attributes, supplemental aspects , 
and level of specificity scores would be recorded . If there was j ust 
one reason given this was scored in the ordinary manner. The ration -
ale for scoring the items in this manner was to control for the 
tendency of older subjects to give more responses . If all the 
responses were added together, their level of cognitive functioning 
scores would be inflated due to the number of responses . Scored 
according to our specifications, a single highest score was recorded 
which may be a more accurate evaluation of the level of cognitive 
functioning. This allows us to compare the single, highest reasons 
the subjects could give for grouping . 
Number ten on the data sheet 
Number ten on the data sheet lists the total of all the highest 
scores in groupings of 2, 4, and 6 stimuli made by the subjects in 
grouping structure, etc. It was thought that the totals would be a 
sensitive way to reveal any differences among the experimental 
groups in their highest level of cognitive functioning. 
Number eleven thr ough seventeen on the score sheet 
Numbers eleven through seventeen on the score sh e et list the 
totals summed vertically of the scores listed in grouping structure, 
attributes, supplementary aspects, and level of specificity . 
Numbers eighteen through twenty-one on the score sheet 
Number eighteen lists the number of unique reasons given by the 
subjects. Number nineteen , memory , lists the total number of 
stimuli the subjects could recall. Numbers twenty and twenty-one 
list the subjects ' attitudes toward the stimuli and tasks as 
measured by the seman t ic differential . 
Hypotheses generated by the data sheet 
Appendix G contains a listing of the hypotheses generated by the 
data sheet . 
Several computer analyses 
The data was analyzed in several ways. First the data was 
analyzed comparing the two ways of grouping the stimuli and the two 
types of stimuli and the three different grade levels as illustrated 
in the three dimensional design in Figure 1 . Secondly, in a future 
supplementary analysis the data will be analyzed comparing the experi-
mental groups of sixth graders alone and comparing the experimental 
groups of college students alone . A third future exploratory analysis 
will be conducted using college students who grouped elaborate word 
descriptions as discussed previously. 
Statistical m2thods u3ed in the data analysis 
The least squares analysis of variance and covariance computer 
program (Kemp, 1972) from the Kansas State University computer center 
was used to analyze the results of this study. It was used because it 
was the only available computer procedure appropriate for analyzing 
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data with unequal subclass numbers, a covariant, and a three dimensional 
design . The computer analysis of covariance program for unequal 
subclasses yields a computer printout of an inverse matrix, an analysis 
of covariance source table for a three dimensional design with the 
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degrees of freedom, sums of squares, mean squares, F ratio, and the 
probability. The source table is followed by a printout of the adjusted 
means (adjusted for differences in I . Q.) of the experimental groups . 
Appendix H contains an example of a printout of a therna analysis . If 
the source table shows a significant difference between direction or 
stimuli, all one need do to determine which is significantly higher is 
to look at the adjusted means printout . Because there are only two 
directions (increase versus decrease) and only two types of stimuli 
(words versus pictures) one may readily determine which of the two 
means are higher and significantly different . For example, in 
Appendix H direction 1, increasing, is significantly higher than 
direction 2 1 decreasing. 
If significant interactions are present while a main effect 
involved in the same interaction is also significant, one must 
usually base his inferences on the interaction and disregard the main 
effect. With no interaction the effects of the two factors are addi-
tive. For example, the mean is uniformly increased or decreased by 
some constant for each factor, thus the effect of one factor is an 
increase or decrease in the mean. However, when there are interactions 
the effects are not additive and the mean is not uniformly changed by 
the factor (Snedecor and Cochran, 1967, pp. 344-346). 
The inverse matrix elements must be used to compute the standard 
error term for the least significant differences for the class, 
direction by stimuli interaction, direction by class interaction and 
stimuli by class interactions because the arithmetic means are biased 
by the unequal cell sizes or other factors not in the interaction . 
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The bias may result from some of the means having more observations 
than other means do from one of the treatments. "The only way two 
means may be meaningfully compared is to adjust them to the values they 
would have if they had the same frequency of all treatment effects." 
(Kemp, 1972, p. 44). The correct standard error term is obtained by 
using elements of the inverse matrix (Kemp, 1972, pp. 44-47). The 
inverse matrix is the solution of a set of simultaneous equations which 
may be used to estimate the parameters of the analysis model (Snedecor 
and Cochran, 1967 1 pp. 389-391 and pp. 488-493; Kemp, 1972, pp. 33-36). 
An example of the least significant differences (LSD) calculations 
using the inverse matrix formula for the significant class interactions 
from the printout in Appendix His presented in Appendix I. 
The least significant difference equations for calculations 
involving the inverse matrix with the class, direction by stimuli, 
direction by class, and stimuli by class interactions are presented in 
Appendix J. 
When testing for significant differences between adjusted means in 
significant three-way interactions (direction by stimuli by class), the 
regular least significant difference test may not be used with the 
analysis of covariance because the subclass means have been adjusted 
for the covariant and this must be taken into account by the following 
formula: 
L.S.D + + 
MSE is the error mean square from the analysis of covariance 
table of the variable. 
t~ ,n is the t statistic with n = error mean square degrees of 
freed om at the r< level. 
n1 and n2 are the subclass cell sizes for the two means being 
compared. 
x1 and x2 are the subclass means for the covariate . 
SSco is the error sum of squares for the covariate analysis of 
variance. 
We can use this least significant difference test for the three 
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way interactions because the three-way means are not biased by unequal 
cell sizes or any other factors since there are no other factors 
(Snedecor and Cochran, 1967, pp. 429-432) . 
In summary, the analysis of the dependent variables in this study 
utilized the least squares analysis of variance and covariance and the 
appropriate least significant differences tests as previously discussed. 
All tests were set at the 0.05 level of significance. 
Sunm1ary 
The design of this study is three dimensional. Basically there 
are two categories in A and Band three categories in C (2 x 2 x 3). 
Factor A exposes each of its subjects to three conditions in each 
of its two categories. Factor A refers to the direction of forming 
groups by the subjects. In category A1 the subjects form groups 
by progressively increasing the sizes of their groupings from 2 to 
4 to 6. In category A2 the subjects progressively decrease the 
sizes of their groupings from 6 to 4 to 2. Factor Bis the form of 
the stimuli used in the groupings made by the subjects . Category 
Bi is pictures; B2 is words. Factor C is the grade level of the 
subjects . Category C1 is sixth grade students; c2 is freshmen 
college students~ c3 is college juniors and seniors , To summarize 
some of the innovations in the present study it can be stated that 
the three dimensional design allows us to compare the effects of 
direction of forming groups, grade level, and form of stimuli on 
equivalence classifying. In addition, we are able to determine 
any Ax Bx C interaction effects as a result of progressively 
changing the sizes of the groups. 
The study utilized sixth grade students from elementary schools 
in th e area of Emporia, Kansas, and freshmen and junior and senior 
college students from Kansas State Teachers College. Before the 
main study was conducted a pilot study was conducted to obtain 
information concerning the procedures, instructions, analysis and 
scoring method, feasibility, and other aspects related to conducting 
the study. 
The group of subjects used in this study were first administered 
the Lorge-Thorndike Verbal Test of Intelligence and assigned 
randomly to experimental conditions. Approximately a week later 
they were asked to group words or pictures and write their reasons 
for their groupings. About two days following the groupings the 
subjects were asked to recall as many of the words or pictures as 
they could, and then they were asked to respond to a semantic 
differential which tested their attitudes. 
The following hypotheses, stated in the null form , were 
proposed: 
1. It was hypothesized that under conditions designed to test 
the tr ends and limits of cognitive efficiency th ere would be no 
differences among the experimental groups in the grouping structure 
used in classifying. 
83 
2. It was hypothesized that under conditions designed to test 
the level of abstractness used in classifying there would be no 
differences among the experimental groups in the grouping attributes 
used in classifying. 
3. It was hypothesized that under conditions designed to test 
the quality used in grouping there would be no differences among 
the experimental groups in the supplemental aspects used in 
classifying. 
4 . It was hypothesized that there would be no differences among 
the experimental groups in the level of specificity used in 
classifying . 
S. It was hypothesized that there would be no differences 
among the experimental groups in the number of unique reasons used 
in classifying. 
6. It was hypothesized that there would be no differences among 
the experimental groups in the number of stimuli (words or pictures) 
they could recall after classifying. 
7. It was hypothesized that there would be no differences among 
the experimental groups in their attitudes toward the stimuli after 
classifying. 
8 . It was hypothesized that there would be no differences among 
the experimental groups in their attitudes toward the tasks after 
classifying. 
Two limitations of the study were that only students from the 
Emporia, Kansas, location were used in the study, and the responses 
that were scored on the basis of structure, attribute, supplemental 
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aspects, and level of specificity were done so subjectively. The 
definitions of structure, attribute and supplemental aspects used 
for grouping were the same as those used by Carson (1965) who adopted 
them from Olver (1961). The definitions of the levels of specificity 
were adopted from Olver (1961). 
The experimental instruments were pictures, words, a response 
sheet, the Lorge Thorndike Verbal Test of Intelligence, and the 
semantic differential. The pictures were an array of twenty-four 
black and white drawn pictures. The words were an array of twenty-
four words printed on similar sized squares as the pictures and 
accurately describing the pictures. The semantic differential 
(Osgood, Suci and Tannenbaum, 1957, pp. 50-62) was constructed from 
bipolar adjectives found to be indicative of an evaluation factor 
when used to rate concepts. 
Scoring of the subjects' responses was done on the response 
sheets. Then, each subject's scores were transferred to a data 
sheet in preparation for statistical analysis of the results of 
the study. The scores were analyzed by computer at Kansas State 
University using appropriate analysis of variance techniques which 
were able to control for differences in intelligence among the 
experimental groups. The data was . scored and ordered on the data 
sheet for analysis in numerous ways. The analysis of the dependent 
variables in this study utilized the least squares analysis of 
variance and covariance and the appropriate least significant 
differences tests. All tests were set at the 0.05 level of 
significance. 
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CI-1.AJ;lTER IV
RESULTS 
Introduction 
The results of the experiment were scored in many ways to maximize 
the sensitivity of the measuring instrument as was discussed in Chapter 
Three. Some preliminary analyses of the data were conducted to deter-
mine which of the scoring techniques would be appropriate, and which 
statistical techniques would be valid for the statistical ana l yses. 
Following the preliminary analyses the results of the statistical 
analyses are presented. 
Preliminary analyses of the data 
In order to determine if the analysis of covariance technique was 
necessary, an analysis of variance was conducted to determine if there 
were any differences in intelligence between the experimental groups. 
The sununary of the analysis of variance for differences in intelligence 
among experimental groups is given in Table 1. The sununary shows that 
there is a significant difference between class levels in intelligence. 
Table 2 shows the sununary of the least significant differences between 
class levels on the mean intelligence scores. The analysis shows that 
the si x grade (mean intelligence= 100.2 18), freshmen (mean inte l ligence 
105,890), and junior and seniors (mean intelligence= 113 . 006) are all 
significantly different from one another . Therefore, the analysis of 
covariance technique was utilized to control for differences in intel-
ligence among the experimental groups. 
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Table 1. 
Source of 
variation 
Direction 
Stimuli 
Class 
Direction 
by stimuli 
Direction 
by class 
Stimuli 
by class 
Direction 
by stimuli 
by class 
Residual 
Total 
Summary of the analysis of variance for differences in 
I.Q. among experimental groups 
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df 
Sums of 
squares 
Mean 
squares F-ratio Probability 
1 39.146 39 .146 0.269 Q.6047 
1 376.055 376.055 2.584 Q.1097 
* 2 4380.787 2190.394 15.052 0.0000 
1 2.481 2.481 Q.017 0.8963 
2 102. 724 51.362 Q.353 0.7032 
· 2 56.695 28.347 0.195 0.8232 
2 148.876 74.438 0.512 0.6005 
172 25028.980 145.517 
183 30121. 035 
*Significant beyond the .05 level. 
Table 2. 
Comparison of 
experimental 
group means 
Six grade = 
versus 
freshmen 
Six grade 
versus 
jr. and sr. 
Freshmen 
versus 
jr. and sr. 
Sunnnary of the least significant differences between 
class levels on the intellectual quotients 
Absolute 
difference 
between 
means 
100 . 218 
5.672 
105. 890 
100. 218 
12.788 
113 . 006 
105. 890 
7 .116 
113. 006 
t 
1. 960 
1.960 
1.960 
Least signif-
icant differ-
ence between 
means 
4.163 
4.359 
5.339 
Conclusion 
P< 0. 05 
P <. 0.05 
P ..,._o.o5 
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Another preliminary analysis was conducted to determine which of 
the scoring techniques would be appropriate to use in the analysis of 
covariance to determine dependent variable differences among the experi-
mental groups. The subjects were instructed to write at least one 
reason, and as many reasons as they could for grouping the stimuli to-
gether, During the pilot study indications were revealed that older 
subjects had a tendency to give more reasons for grouping items to-
gether. To determine if this occurred during the main study an analysis 
of covariance was calculated on the total number of responses given by 
the subjects in the experimental groups. Table 3 is the summary of the 
analysis of covariance between the adjusted means of the experimental 
groups on the total nwnber of grouping responses given when classif y ing. 
The analysis of covariance reveals that there is a si gnificant differ-
ence between the classes in the number of grouping responses given. 
Table 4, the surmnary of the least significant differences between the 
class adjusted means on the total number of grouping responses, shows 
that the sixth grade ~ean responses= 13.112) was significantly lower 
than the freshmen (mean responses= 14.642) and the juniors and seniors 
(mean responses= 15.409). There was no significant difference between 
the freshmen and juniors and seniors. 
Because there was a significant difference between the classes in 
the number of reasons given for classifying, it was decided to report 
only those analyses which were based on scores uncontaminated by 
differences in the numbers of responses between the experimental groups . 
This type of analysis has precedence in the study by Olver (1961) in 
which only first responses were used . The scoring techniques which are 
uncontaminated by differences in the numbers of responses are number 
Table 3, 
Sourc e of 
vari a tion 
Dir ec ti on 
Stimuli 
Cl ass 
Direction 
by stimuli 
Direction 
by class 
Stimuli 
by class 
Direction 
by stimuli 
by class 
I.Q. 
(cova r iant) 
Res id ua J 
Tot.::il 
Summary of the analysis of covariance between the 
experimental groups on the total number of 
grouping responses given when categorizing 
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df 
Sums of 
squares 
Mean 
squares F-ratto Probability 
1 4.431 4.431 0.293 0.5888 
1 1. 932 1. 932 0.128 o. 7210 
2 130.159 65.080 4.309 0.0149 * 
1 50.681 50.681 3.356 0.0687 
2 13.849 6.924 0.458 0.6331 
2 71. 687 35.843 2.373 0. 0962 
2 52.935 26 .467 1. 752 0.1764 
1 20.676 20.676 1.369 0.2436 
171 2582.749 15.104 
183 2984.560 
*Significant b eyond the .05 level. 
Table 4. 
Comparison of 
experimental 
group means 
Si x grade = 
versus 
freshmen 
Six grade 
versus 
jr. and sr. 
Freshmen 
versus 
jr. and sr. 
Summary of the least significant differences between the 
class adjusted means on the total number of grouping 
responses 
Absolute Least sign if-
difference icant differ-
between ence between 
means t means Conclusion 
13.112 
1. 530 l. 960 1.341 P < o. 05 
14.642 
13.112 
2. 297 1.960 l. 635 P .( 0. 05 
15.409 
14.642 
0.767 l. 960 1. 466 N.S. 
15.409 
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four on the data s.heet I number eight on the data sheet, and number ten 
on the data sheet . The~e ~ere the three scoring techniques which were 
used in the analysis of covariance and which are reported in this 
study. 
Number four on the data sheet lists the total score, by category , 
of all first reasons given for grouping . It was thought that first 
responses may be most representative of the initial response of the 
different subjects to the different experimental conditions. Number 
eight on the data sheet lists the total of .the first reas _ons for all 
the groupings by their category cognitive level score as illustrated in 
Figure 5 . For example, a superordinate response is worth three points, 
a complex response is worth two points, and a therna response is worth 
one point. Number ten on the data sheet lists the total of all the 
sing l e highest cognitive level scores given by the subjects. This 
allows a comparisons of the single highest reasons the subjects could 
give for their grouping, and permits a determination of any differences 
among the experimental groups in their highest level of cognitive 
functioning. 
In the fo l lowing section in which the results of the statistical 
analyses are presented the data is from scoring technique number eight 
which appears to be the most sensitive measure of the dependent 
variables. The results of the three different analyses are almost 
identical. Therefore the data analyses from number four and ten on the 
data score sheet are contained in the appendixes. The data analyses 
from number four on the data score sheet are presented in Appendix K, 
and the data analyses from number ten on the data sheet are presented 
in Appendix L . 
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Results of the Analyses 
Contained in the following section are th.e analysis of covariance 
tests for significant differences between the experimental groups on 
grouping structure, attributes, supplemental aspects, level of speci-
ficity, unique reasons, memory, and stimuli and task attitudes. 
Grouping Structure 
The grouping structure refers to how different items are classified 
together. In the present study the grouping structure was categorized 
as superordinate, complex, or thema. Hypothesis one states that under 
conditions designed to test the trends and limits of cognitive effi-
ciency there would be no differences among the experimental groups in 
the grouping structure used. 
Sugerordinate 
In the superordinate grouping structure items are perceived and 
grouped as equivalent because of one or more common attributes. 
Table 5 is the summary of the analysis of covariance between the experi-
mental groups on the superordinate cognitive level scores. The analysis 
reveals that there is a significant difference between the directions 
of grouping. The mean superordinate score for increasing group size is 
14.525 compared with 23.420 for the decreasing groups . Therefore, 
decreasing group size appears to result in mor2 superordinate responses 
and thus a higher level of cognitive functioning. 
Table 5. 
Source of 
variation 
Dir ec tion 
Stimuli 
Cl ass 
Direction 
by stimuli 
Dir ec ti on 
by class 
Stimuli 
by class 
Direction 
by stimuli 
by class 
I.~. 
( covariant) 
Res idua] 
Total 
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Summary of the analysis of covariance between the experi-
mental groups on the total number of superordinate 
responses scored according to the first category 
cognitive level score 
Sums of Mean 
df squares squares F-ratio Probability 
* 1 3230.397 3230. 39 7 33.635 0.0000 
1 82.493 82.493 0.859 0,3553 
2 40.616 20.308 o. 211 o. 8096 
1 5.016 5.016 0,052 0.8195 
2 413.552 206. 776 2.153 0.1195 
2 302.379 151.190 1. 574 0.2104 
2 252. 389 126.195 1.314 o. 2716 
1 4.082 4.082 0.043 0.8369 
158 15174.656 96.042 
170 20014.102 
*Significant beyond the .05 level. 
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Complex 
ln the complex grouping structure items are perceived and grouped 
as equivalent on the basis of several different or changing attributes. 
Subgroups are often used. 
Table 6 is the sununary of the analysis of covariance between the 
experimental groups on the complex cognitive level scores. The analysis 
shows that there are no significant differences among the groups. 
Thema 
In the thema grouping structure items are grouped because of some 
way they go together in a thema or story created by the student. Table 
7 is the sununary of the analysis of covariance between the experimental 
groups on the thema cognitive level scores. The analysis reveals that 
there are significant differences between the directions, the classes, 
and a three~way interaction effect between direction by stimuli by 
class. The mean thema score for increasing groups is 5.689 compared 
with 4.068 for the decreasing groups. This indicates that the in-
creasing groups use significantly more of the thema responses which are 
a less efficient way of grouping stimuli when compared to the complex 
and superordinate structures. Therefore, the decreasing groups used 
significantly fewer of the less efficient thema responses. 
There was a significant difference between the classes. Table 8 
is a summary of the least significant differences between the class 
adjusted means on the thema cognitive level scores. 
This analysis shows a significant difference between the six grade 
and the freshmen groups, with the sixth grade group having a mean score 
of 6.187 compared to the freshmen score of 3.411. Thus, the six grade 
Table 6. 
Source of 
variation 
Direction 
Stimuli 
Class 
Dlr cct :i on 
by stimuli 
Dir ec tion 
by class 
Stimuli 
by class 
Direction 
by stimuli 
by class 
l. Q . 
(covariant) 
Residua] 
Total 
---
*S ignif ican t 
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Surrunary of the analysis of covariance between the experi-
mental groups on the total number of complex responses 
scored according to the first category cognitive 
level score 
df 
1 
1 
2 
1 
2 
2 
2 
1 
131 
143 
beyond the 
Sums of 
squares 
6.044 
2.453 
62.976 
0.082 
20. 654 
0.792 
33.121 
3.996 
1890.282 
2052.160 
.05 level. 
Mean 
squares 
6.044 
2.453 
31.488 
0.082 
10.327 
0.396 
16.560 
3.996 
14.430 
F-ratio Probability 
0.419 0.5187 
0.170 0.6808 
2.182 0.1169 
0.006 o. 9399 
o. 716 0.4907 
0.027 0.9729 
1.148 0.3205 
o. 277 0.5996 
Table 7. 
Source of 
variation 
Direction 
Stimuli 
Class 
Direction 
by s tirnuli 
Dir ec ti on 
by class 
Stimuli 
by class 
Direction 
by stimuli 
by class 
I.Q. 
(covariant) 
Residual 
Total 
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Summary of the analysis of covariance between the experi-
mental groups on the total number of thema responses 
scored according to the first category cognitive 
level score 
df 
1 
1 
2 
1 
2 
2 
2 
1 
118 
130 
Sums of 
squares 
73.041 
36.182 
151. 697 
7. 719 
16.688 
35.345 
122.078 
4.998 
1835.582 
2295.969 
Mean 
squares 
73.041 
36.182 
75.848 
7. 719 
8.344 
17.672 
61. 039 
4.998 
15.556 
F-ratio Probability 
* 4.695 0.0323 
2.326 0.1299 
4.876 0.0092* 
0.496 0.4826 
0.536 0.5863 
1.136 0.3245 
* 3. 924 0.0224 
0.321 0.5719 
*Significant beyond the .05 level. 
Table 8. Summary of the least significant differences between 
the class adjusted means on the total number of 
first thema responses scored according to the 
category cognitive level score 
Absolute Least signif-
Comparison of difference icant differ-
experimental between ence between 
group means means t means Conclusion 
Si x grade = 6.187 
versus 2. 776 2.000 1. 798 P < o. 05 
freshmen 3.411 
Six grade 6.187 
versus 1.150 2.000 l. 996 N. s. 
jr. and sr. 5.037 
Freshmen 3.811 
versus 1. 226 2.000 1. 798 N. s. 
jr. and sr. 5.037 
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group used significantl~ mQre o~ the thema responses than did the 
freshmen. There was no significant difference between six grade and 
and juniors and seniors I nor was. th _ere a significant difference between 
freshmen and juniors and seniors, It canoe concluded that six grade 
st udents use significantly more qf the less efficient thema grouping 
structure than do freshmen . 
Table 7 reveals a significant direction by stimuli by class inter-
action effect. Table 9 is the summary of the least significant differ-
ences between the direction by stimuli by class means on the thema 
cognitive level scores. A significant difference was found indicating a 
higher thema score (mean score= 8.003) for the decrease by pictures by 
six grade experimental group when it was compared with the decrease by 
pictures by freshmen (mean score = 2. 096), the decrease by words by 
freshmen (mean score = 2.160), the decrease by words by six grade 
(mean score= 2.739) 1 the increase by words by junior and senior (mean 
score= 3,378) 1 and the increase by pictures by freshmen (mean score 
4,347) experimental groups. These comparisons indicate that the 
decrease, pictures and six grade factors are three potent factors that 
interact to produce more thema responses. The significantly lower 
groups have fewer th~na responses because of the influence of the fresh-
men and junior and senior factors as well as, perhaps, the word factor. 
An important significant difference shows that six graders grouping 
decreasin s ly with pictures produce more thema responses than with 
words . 
A significant difference was found indicating a higher thema 
score (mean score= 7 . 706) for the increase by words by six grade 
Table 9. Summary of the least significant differences between the direction by stimuli by class adjusted 
means on the t otal of th e first response thema scores 
Direction by 
stimuli by No. Mean differences 
class ranked of Ranked 
by me.ins Ss. means 12 11 10 9 8 6 s 4 
(1) 
Decrease by 
pictures by 
S.937* * s.294* six grad e 8 8.033 S.873 4.6ss* 3.686* 3.436 3.253 2.991 1. 763 0.639 o. 327 
( 2) 
In crease by 
words by 
s. 610* S.546* * 4 . 328* 3.359* slx grade 11 7. 706 4. 967 3.109 2.926 2.664 1. 436 0.312 
(3) 
increase by 
pictures by 
S.298* s.234* 4.6ss* 4. 016* 3. 047* jr. an<l sr. 14 7. 394 2. 797 2.614 2.352 1.124 
(4) 
lncrc:ise by 
pictures by 
4.174* 4 .110* six grade 12 6.270 3 . 531 2.892 1. 923 1.673 1.490 1.228 
(S) 
Increase hy 
words by 
2.882* freshmen 19 S.042 2.946 2.303 1.664 0 . 695 0.445 0.262 
(6) 
Decrease by 
words by 
j r. end sr. 4.780 2.684 2.620 2.041 1.402 0.433 0.183 
(7) 
Decrease by 
pi c tures by 
Jr. and sr. 9 4.597 2.501 2.437 1.858 1. 219 0.250 
(8) 
T.ncrenst..• hy 
plctun·s by 
{re~hmcn 17 4. 34 7 2.251 2.187 1.608 0. 969 
(9) 
increase by 
words by 
jr. and sr. 11 3.378 1. 282 1. 218 0.639 
(10) 
Decrea~e by 
words by 
six grade 6 2. 739 0.643 0.579 
(11) 
Decrease by 
word s by 
freshmen 13 2.160 0.064 
(12) 
Decrease by 
pictures by 
freslunen 6 2.096 
Least significant difference values between means: *for .OS level of significance~ 2.00 
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experimental group when it was compared with the decrease by pictures 
by freshmen (mean score~ 2.096) 1 the decrease by words by freshmen 
(mean score = 2 . 16a), th.e decrease by words by- six grade (mean score 
2 . 739) 1 th .e increase by words by junior and sen:lor (mean score = 3.378), 
and the increase by pictures by freshmen (mean score 4.347) experi-
mental groups. These significant differences appear to be a result of 
the influence of six grade factor producing more thema responses. An 
important comparison occurs between the increase by words by six grade 
and the decrease by words by six grade. Apparently the increase factor 
results in significantly more thema responses. 
A significant difference was found indicating a higher thema 
score (mean score= 7.394) for the increase by pictures by junior and 
senior experimental group when it was compared with the decrease by 
pictures by freshmen (mean score= 2.096), the decrease by words by 
freshmen (mean score= 2.160), the decrease by words by six grade (mean 
score= 2.739) 1 the increase by words by junior and senior (mean score 
3.378), and the increase by pictures by freshmen (mean score= 4.347) 
experimental groups. The increase by pictures by junior and senior 
interaction appears to be a potent combination in producing thema res-
ponses. An important interaction is evident when comparing the increase 
by pictures by junior and senior group with the increase by word by 
junior and senior group. It appears that in combination with increase 
and junior and senior the factor of words results in fewer thema res-
ponses, 
A significant difference was found indicating a higher thema score 
(mean score= 6 . 270) for the increase by pictures by six grade experi-
mental group when it was compared with the decrease by pictures by 
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freshmen (mean score= 2.096), and the decrease by words by freshmen 
(mean score= 2.160) experimental groups. These differences can be 
accounted for by the obseryation that the decrease, and freshmen factors 
interact with pictures or words to produce very low thema scores, On 
the other hand the observation has been made that the six grade factor 
in combination with pictures and/or increase factors produce high thema 
scores, 
A significant difference was found indicating a higher thema score 
(5.042) for the increase by words by freshmen experimental group when 
it was compared with the decrease by words by freshmen (2.160) experi-
mental group. One may suspect from this comparison that the factor of 
increasing the size of the groups interacted with the words and fresh-
men to produce more of the lower cognitive level thema structure res-
ponses. The apparent difference here is between the decrease and 
increase grouping. It appears that increasing, at least in combination 
with words and freshmen, produce more thema responses. 
In summary of the thema results, increasing group size results in 
more thema responses, and the six grader group produces more thema 
responses, . The three-way interactions appear to be influenced by the 
single and combined effects of these two potent thema facilitators. 
Total of the grouping structure scores 
Table 10 is the summary of the analysis of covariance on the total 
of the grouping structure cognitive level scores. It reveals a signi-
ficant difference between the directions of grouping the stimuli. The 
mean grouping cognitive level score for increasing group size is 
23.893 compared with 28.578 for decreasing group size. A higher 
Table 10. 
Source of 
vari a tion 
Dir ec t io n 
Sti muli 
Cl ass 
Direc t ion 
by s timu li 
Di r ec t ion 
by cl as s 
Stimuli 
by c la s s 
Dir ec t io n 
by st i muli 
by cl as s 
I.Q . 
(cov a riant) 
Res idu a ] 
To t.::il 
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Summary of the analysis of covariance between the experi-
mental groups on the total of the grouping structure 
responses scored according to the first category 
cognitive level score 
Sums of Mean 
df squares squares F-ratio Probabilit y 
* 1 969 . 857 969.857 21 . 427 0 . 0000 
1 69 . 014 69 . 014 1. 525 0 . 2185 
2 156.735 78.367 1. 731 0.1802 
1 35 . 808 35 . 808 0 . 791 0 . 3750 
2 159 . 218 79 . 609 1. 759 0 . 1754 
2 173 . 229 86.615 1.914 0 .1507 
2 207. 233 103 . 617 2.289 0 . 1045 
1 1. 052 1.052 0.023 0 . 8790 
170 7694. 613 45.262 
182 9518.688 
*Signi fi ca nt bey ond the . 05 level. 
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grouping structure score repre~ents a higher and more efficient cogni-
tive level of functioning ~hen grouping together stimult , Therefore, 
in overall efficiency decreasing group size appears to result in a 
higher cognitive level ot {unctioning. 
Summary of tQe grouping structure analyses 
Decreasing group size has resulted in higher superordinate cogni-
tive level scores, lower thema cognitive level scores, and a higher 
overall grouping structure score. This indicates that decreasing group 
size is related to higher cognitive level functioning and a more effi-
cient grouping structure. There was no significant directional differ-
ence, or any other significant difference, among the complex responses 
analysis. 
In the thema analysis there was a significant directions difference, 
a significant class difference, and a significant direction by stimuli 
by class interaction. In the significant directional difference in-
creasing groups produced more thema scores. In the significant class 
differences it was evident that the six grade group had significantly 
more thema responses than did the freshmen. Although there were no 
significant differences in thema responses between the freshmen and 
juniors and seniors, unexpectedly, there was no significant difference 
between the six grade and the junior and senior thema scores. 
There were many differences among experimental group means when 
testing the direction by stimuli by class interactions. These inter-
action effects appear to be influenced by the single and combined 
effects of the six grade and increase factors to produce more thema 
responses, 
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Grouping Attributes 
The grouping attri~utes refers to the criteria or attributes of 
the stimuli on which the items are grouped . In the present study the 
grouping attributes were categorized as simple association, concrete, 
and representational. Each of these three levels of attributes have 
many subcategories as was discussed in chapter three. Simple associ-
ation subsumes heaping, itemized naming, fiat, and edge matching. 
Concrete subsumes perceptual labeling, perceptual attributes, perceptual 
location, functional association, functional dependence (extrinsic), 
functional dependence (intrinsic), and functional dependence (situa-
tional) , Representational subsumes simple representational, compound 
representational, relational, symbolic, affective representational 
(simple), and affective representational (abstract). 
Hypothesis two states that under conditions designed to test the 
level of abstractness used in classifying there would be no differences 
among the experimental groups in the grouping attributes used in 
classifying . 
Simple Association Attributes 
Heaping 
In the heaping grouping attribute no attribute seems apparent. 
Items seem to be grouped fortuitously or on the basis of juxtaposition. 
Table 11 is the summary of the analysis of covariance between the exper-
imental groups on the total heaping cognitive level score . The table 
shows no significant differences. There were very few responses made in 
Table 11. 
Sour ce of 
vari a tion 
Di r ec ti on 
Stimuli 
Cl ass 
Di rec t ion 
by s timu.Li 
Dir ec t io n 
by c l ass 
St i muli 
by class 
Dir ec t io n 
by st i mul i 
by cl as s 
I. Q. 
(cov a riant) 
Residu al 
To t .:il 
- --
*Signifi ca nt 
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Summary of the analysis of covariance between the experi-
mental groups on the total number of heaping responses 
scored according to the first category cognitive 
level score 
df 
1 
1 
2 
1 
2 
2 
1 
1 
15 
26 
b eyond the 
Sums of 
squares 
0.704 
o.oos 
0.389 
0.088 
o. 626 
1. 466 
0.110 
0.060 
8.140 
12.000 
.OS level. 
Mean 
squares 
o.704 
o.oos 
0.195 
0.088 
0.313 
0.733 
0.110 
0.060 
0.543 
F-ratio Probability 
1. 297 0. 2726 
0.010 0.9225 
o. 359 0.7045 
0.162 0. 6927 
0.576 0.5739 
1. 351 0.2888 
0.202 0. 6596 
0.110 0.7445 
this category and there were no responses in one cell (increase by 
pictures by six gradel, 
Itemized naming 
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In the itemized naming grouping attrioute, items are grouped 
without rationale other than that each can be named or labeled. Res-
ponse may show knowledge of directions and a connnon attribute may be 
implicit, There were no responses in this category; therefore, an 
analysis was not conducted. 
Fiat 
In the fiat grouping attribute, items are grouped but the rationale 
fails to adequately explain the basis. There were no responses in this 
category ; therefore, an analysis was not conducted. 
Edge matching 
In the edge matching grouping attribute, the attribute used for 
grouping changes from item to item. It occurs frequently in conjunction 
with thematic structure . Table 12 is the summary of the analysis of 
covariance between the experimental groups on the total edge matching 
cognitive level scores. As the table indicates there was a significant 
direction by stimuli by class interaction effect. Tab l e 13 is the 
summary of the least significant differences between the direction by 
sti o uli by class means on the edge matchin g cog niti v e le v el scores. A 
significant difference was found indicating a higher edge matching score 
(5.930) for the decrease by pictures oy six grade experimental group 
when it was compared with the decrease by words by six grade (1.321) and 
the decrease by pictures by freshmen (2.061) experimental groups. 
Table 12. 
Source of 
variation 
Direction 
Stimuli 
Class 
Dire ction 
by stimuli 
Dir ec tion 
by class 
Stimuli 
by class 
Direction 
by stimuli 
by class 
I.Q. 
( covariant) 
Residual 
Total 
--- --
*Significa .nt 
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Summary of the analysis of covariance between the experi-
mental groups on the total number of edge matching 
responses scored according to the first category 
cognitive level score 
Sums of Mean 
df squares squares F-ratio Probability 
1 5,614 5.614 1.106 0.2962 
1 1.135 1.135 0.224 o. 6377 
2 4.440 2.220 0.437 0.6474 
l 4.273 4.273 0.842 0.3617 
2 2.318 1.159 0.228 o. 7964 
2 15.724 7.862 1. 549 0. 2189 
2 42.603 21. 301 * 4.196 0.0186 
1 2.502 2.502 0.493 0.4847 
78 395.946 5,076 
90 459.033 
beyond the .05 level. 
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'1'11bl<, IJ. Swru11<.1ry or L lw Jcast s lgnific:int d i ffe r ences between the <lJ re c t ion by stlmul i by cJ:is,; LJdj 11s leu 
mea ns on the t o t a l of th e first re s ponse edge matching sco res 
Direction hy 
Ht tmuJ I hy ND. Mean differences 
c JIIH S rankL'd of Rankc<l 
hy me.:1ns Ss. mea ns 12 11 10 9 8 6 5 4 3 
( l) 
Decrease by 
pictures by 
4.609* 3.869* s ix grade 4 5.930 2.886 2.791 2.495 2.473 2. 710 1. 976 1.881 1.533 0.925 
(2) 
In c r ease by 
word s by 
six grade 5.005 3.684 2.944 1. 961 1.866 1. 570 1. 548 1.487 1.051 0.956 0.608 
(3) 
In c r ease by 
pictures by 
jr. and sr. 11 4.397 3.076 2.336 1. 353 1. 258 o. 962 0.940 0.879 0.443 0 .3 48 
(4) 
Increase by 
words by 
fr es hmen 16 4 .0 49 2. 737 1. 988 1. 005 0.910 0 . 614 0.592 0.531 0.095 
(5) 
Dec r ease by 
wo rds by 
j r. and sr . 4 3 . 954 2.633 1.893 0.910 0.815 0.519 o. 497 0.436 
(6) 
In c rease by 
picturl!s by 
freshmen 16 3 .5 18 2 .197 1. 457 0.474 o. 379 0.083 0.061 
(7) 
Decr eaHe by 
words by 
freshm<'n 9 3. 457 2 .136 1. 396 0.413 0.318 0.022 
(H) 
I 11•· rt •1111t.• hy 
plt·turcH hy 
HIX 11radc J.435 l . L l 4 1. J74 o. )91 0. 296 
(9) 
DL·c rcasc by 
pictures by 
j r. and sr. 3 .139 1.818 1. 078 0.095 
(J 0) 
Inc rea se by 
words by 
j r. and sr. ).044 1. 723 0,983 
( 11) 
Decrease by 
pictures by 
freshmen 2.06 1 o. 740 
(12) 
Dec r ease by 
wo rds by 
sJ.x grade 1.321 
Least significant diff e ren ce values between means: *for .05 level of significance~ 2.00 
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Apparently pictures in comtination with decrease and six grade factors 
interact to produce more edge matching res~onses 1 in comparison to the 
influences of words or freshmen factors. 
Total of the simple association attribute scores 
Table 14 is the summary of the analysis of covariance on the total 
of the simple association attribute cognitive level scores. The table 
reveals a significant direction effect and a significant direction by 
stimuli by class interaction effect . The mean simple association score 
for increasing group size is 3,798 compared with 2.645 for the decreas-
ing groups. This result indicates that increasing group size results 
in more of the lower level simple association responses compared with 
decreasing group size. 
Table 15 is the summary of the least significant differences be-
tween the direction by stimuli by class means on the simple association 
cognitive level scores. A significant difference was found indicating 
a higher simple association attribute score (mean score= 4.606) for 
the increase by words by six grade experimental group when it was com-
pared with the decrease by words by six grade (mean score= 1.204), and 
the decrease by pictures by freshmen (mean score= 1,504) experimental 
groups. This result can be explained by the potent effects of the 
increase factor in combination with the word and six grade factors to 
produce more simple association associations . As can be noted, the two 
lowest simple association scores have the decrease factor which has been 
demonstrated to produce fewer simple association responses. Apparently 
in combination with pictures with the freshmen, and in combination with 
words with the six grade the decrease factor interacts to produce very 
few simple association responses, 
Table 14. Summary of the analysis of covariance between the experi-
mental groups on the total of the simple association 
attributes scored according to the first category 
cognitive level score 
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Source of 
variation df 
Sums of 
squares 
Mean 
squares F-ratio Probability 
* Direction 1 31. 879 31. 879 6.706 0. 0110 
Stimuli 1 0.119 0.119 0.025 0.8746 
Cl ass 2 1.061 0.530 0.112 0.8945 
Direction 
by stimuli 1 1. 379 1. 379 o. 290 0.5914 
Direction 
by class 2 2.289 1.144 0.241 0.7865 
Stimuli 
by class 2 14.660 7.330 1. 542 0.2190 
Direction 
* by stimuli 2 44.360 22.180 4.665 0. 0116 
by class 
l.Q. 1 2.359 2.359 0.496 0.4828 
( covariant) 
Residual 100 475.408 4. 754 
Total 112 560.141 
*Significant beyond the .05 level. 
TRble 15. Summary of the least significant differenc es between the di re c ti on by stimuli by class adjusted 
means on the total of the flr s t res ponse simple associnti on ntLribute scores 
Direction by 
st imulJ by No. Mean differences 
class ranked of Ranked 
by means Ss. means 12 11 10 9 8 6 5 4 3 2 
(1) 
In c r ea s e by 
words by 
3.402* 3.102* six grade 9 4.606 1.807 1. 705 1.555 1.523 1. 426 0.856 0.615 0.509 0.117 
(2) 
Incrense by 
pictures by 
3.285* 2.985* jr. and sr. 11 4.489 1. 690 1.588 1. 438 1. 406 1.309 o. 739 0.498 0 . 392 
()) 
Dec rease by 
pictures by 
2.893* 2 ,593* six grade 4.097 1.298 1.196 1. 046 1.014 0 . 917 0 . 347 0.106 
(4) 
Increase by 
words by 
2.787* 2.487* freshmen 18 3 . 991 1.192 6.892 0.940 o. 908 0.811 0.241 
(5) 
Increase by 
pictur e s by 
2 . 546* * freshmen 16 3.750 2. 246 0.951 0.849 0.699 0 . 667 0.570 
(6) 
Dec rease by 
words by 
freshmen 12 3.180 1.976 1. 676 0.381 o. 279 0.129 0.097 
(7) 
Dec rees c by 
words by 
j r. and sr. 3.08) 1. 879 1. 579 0.284 0.182 0.032 
(8) 
lncn •nsc hy 
words by 
.Ir. anc.J ar. 'l. 051 1.847 1.547 0.252 0.150 
(9) 
lncrcasc by 
pictures by 
six grade 9 2 . 901 1. 697 1. 397 0.102 
(10) 
Ocr r cas e by 
pil:tur es by 
Jr . and sr. 2. 799 1. 595 1. 295 
(11) 
Dec rease by 
pictures by 
freshmen 6 1. 504 3. 000 
(12) 
Oei.:reasc by 
words by 
six grade J. 204 
··- -- -- -- --- -- --
l.l ·11Ht Hl)(nll lcnnl dlflt>n•nl ' (• vullll'H hctwccn mcnns: *tor .05 level of significance~ 2 .00 
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A significant difference was found indicating a higher simple 
association attribute score (mean score~ 4.489) for the increase by 
pictures by junior and senior experimental group when it was compared 
with the decrease by words by six grade (mean score= 1.204), and the 
decrease by pictures by freshmen (mean score= 1.504). experimental 
groups. In these interactions the increase factor appears to be the 
potent element which combines with the pictures and junior and senior 
elements to produce significantly more simple association responses. 
A significant difference was found indicating a higher simple 
association attribute score (mean score= 4,097) for the decrease by 
pictures by six grade experimental group when it was compared with the 
decrease by words by six grade (mean score= 1.204), and the decrease 
by pictures by freshmen (mean score= 1.504) experimental groups. In 
the comparisons of the decrease by pictures by six grade groups, with 
the two lowest groups in simple association responses, it becomes 
apparent that the picture factor interacts with the decrease and six 
grade factors to produce significantly more simple association res-
ponses. 
A significant difference was found indicating a higher simple 
association attribute score (mean score 3.991) for the increase by 
words by freshmen experimental group when it was compared with the de-
crease by words by six grade (mean score= 1.204), and the decrease by 
pictures by freshmen (mean score= 1.504) experimental groups. In this 
case it appe~rs that the increase factor is responsible for the signi-
ficantly higher increase by words by freshmen simple association score. 
A significant difference was found indicating a higher simple 
association attribute score (3.750) for the increase by pictures by 
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freshmen experimental group when it was compared with the decrease by 
words by six grade (1,204) 1 and the decrease by pictures by freshmen 
(l,504) experimental groups. In this comparison Lt is evident that the 
increase factor is th~ element responsible for a higher simple associ-
ation score in the increase by pictures by freshmen experimental group. 
Surrnnary of the simple association analyses 
There were no significant results in the heaping attributes anal-
ysis. The itemized naming analysis and the fiat analysis were not con-
ducted because no responses were scored in these categories. All three 
of the aforementioned categories appear to be of little use at the age 
levels in the present study. The edge matching analysis revealed a 
significant directional effect and a significant direction by stimuli 
by class interaction. The total analysis indicated that more simple 
association responses were given in the increasing groups. In the 
significant three-way interaction the decrease by pictures by freshmen 
and the decrease by words by six grade experimental groups were signi-
ficantly lower than the increase by words by six grade, the increase by 
pictures by junior and senior, the decrease by pictures by six grade, 
the increase by words by freshmen, and the increase by pictures by 
freshmen experimental groups. The decrease factor in certain combina-
tion with words, six grade, and freshmen factors produces very few 
simple association responses. 
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Concrete Attributes 
Perceptual label~ng 
In the perceptual labeling grouping attrioute 1 essentially identical 
items are grouped on the basis of the same label applying to all of 
them. There were too few responses and an absence of responses in some 
cells, thus an analysis of this category is not presented. 
Perceptual attributes 
In the perceptual attributes category, items are grouped on the 
basis of some observable attribute or physical property. Table 16 is 
the summary of the analysis of covariance between the experimental groups 
on the perceptual attributes cognitive level scores. The analysis re-
veals a significant difference between the class levels. Table 17 is 
the summary of the least significant differences between the class means 
on the perceptual attribute cognitive level scores. A significant 
difference was found indicating a higher perceptual attributes score 
(mean score= 6.127) for the six grade experimental group when it was 
compared with the freshmen (mean score 2.729), and the junior and 
senior (mean score= 2.687) experimental groups. There was no signifi-
cant difference between the freshmen and junior and senior experimental 
groups. It can be concluded that six graders give more perceptual 
attribute responses than do freshmen or juniors and seniors. 
Perceptual location 
In the perceptual location category, items are grouped on the 
basis of going together in time or space. Table 18 is the surranary of 
the analysis of covariance between the experimental groups on the 
Table 16. 
Source of 
variation 
Direction 
Stimuli 
Class 
Direction 
by stimuli 
Dir ec tion 
by class 
Stimuli 
by class 
Direction 
by stimuli 
by clas s 
I.Q . 
( covariant) 
Residual 
Total 
Summary of the analysis of covariance between the 
experimental groups on the total number of perceptual 
attribute responses scored according to the first 
category cognitive level score 
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df 
Sums of 
squares 
Mean 
squares F-ratio Probability 
1 18.848 18.848 1.149 0.2874 
1 51. 978 51. 97 8 3.170 0.0795 
* 2 169 .191 84.595 5.159 0.0082 
1 2.564 2.564 0.156 0.6938 
2 15.159 7.579 0.462 0.6318 
2 68.636 34.318 2.093 0.1312 
2 13. 231 6.616 0.403 0.6696 
1 76. 012 76.012 4.636 0.0349 
68 1114.988 16.397 
80 1730.765 
*Significant beyond the .0 5 lev el . 
Table 17. 
Comparison of 
experimental 
group means 
Si x grade 
versus 
freshmen 
Six grade 
versus 
jr. and sr. 
Freshmen 
versus 
jr. and sr. 
Summary of the least significant differences between the 
class adjusted means on the total number of first 
perceptual attribute responses scored according to the 
category cognitive level score 
6.127 
2. 729 
6.127 
2.687 
2. 729 
2. 687 
Absolute 
difference 
between 
means 
3.398 
3.440 
0.042 
t 
2.000 
2.000 
2.000 
Least signif-
icant differ-
ence between 
means 
2.304 
2.586 
2.390 
Conclusion 
P ., 0 .os 
p ..{ o.os 
N.S. 
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Table 18. 
Source of 
vari a tion 
Direction 
St imul.i 
Cl ass 
Di rec ti on 
by stimuli 
Dir ec ti on 
by class 
Stimuli 
by class 
Direction 
by stimul i 
by clas s 
l.Q. 
( covariant) 
Residual 
Total 
--- ·-
*Significant 
Summary of the analysis of covariance between the 
experimental groups on the total number of perceptual 
location responses scored according to the first 
category cog~itive level score 
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df 
Sums of 
squares 
Mean 
squares F-ratio Probability 
1 2.226 2. 226 0.534 0.4688 
1 2. 896 2. 896 0.694 0.4090 
2 10.093 5.046 1. 210 0.3074 
1 1. 723 1. 723 0.413 0.5236 
2 3. 426 1. 713 0.411 0.6655 
2 7.404 3. 702 0.888 0.4185 
2 7.344 3.672 0.881 0.4214 
1 0.862 0.862 0.207 0.6515 
46 191. 815 4.170 
58 234.305 
beyond the .05 level. 
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perceptual location cognitive level scores. The analysis indicates no 
significant differences . between the experimental groups. 
Functional association 
In the functional association category, items are grouped on the 
basis of a bond between tli.em. "This goes with th.is" is a conunon phrase. 
Table 19 is the summary of the analysis of covariance between the 
experimental groups on the functional association cognitive level 
scores. The analysis indicates no significant differences between the 
experimental groups. 
Functional dependence (extrinsic) 
In the functional dependence (extrinsic) category items are 
grouped on the basis of the common way they can be used or acted upon 
by the subject. Usually it involves using the pronoun you or I in the 
stated reason for grouping. Table 20 is the sununary of the analysis 
of covariance between the experimental groups on the functional depend-
ence (extrinsic) cognitive level scores. The analysis indicates a 
significant difference between the directions and a significant 
difference between the class levels. The mean functional dependence 
(extrinsic) score for increasing group size is 2.353 compared with 
4.037 for the decreasing groups. Therefore, the decreasing groups 
produce more functional dependence (extrinsic) responses. Table 21 is 
the summary of the least significant differences between the class 
level means, A significant difference was found indicating a higher 
functional dependence (extrinsic) score (~ean score= J.774) for the 
six grade experimental group when compared with the freslunen (_mean 
Table 19. 
Source of 
variation 
Direction 
Stimuli 
Class 
Direction 
by stimuli 
Direction 
by class 
Stimuli 
by class 
Direction 
by stimuli 
by class 
I.Q . 
( covariant) 
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Summary of the analysis of covariance between the experi-
mental groups on the total number of f unctional 
association res~onses scored according to the first 
category cognitive level score 
df 
1 
1 
2 
1 
2 
2 
2 
1 
Sums of 
squares 
22.431 
Q.637 
6.179 
6.789 
17 .119 
4.162 
5.705 
3.970 
Mean 
squares 
22.431 
0.637 
3.089 
6. 789 
8.559 
2.081 
2.852 
3.970 
F-ratio Probability 
2.175 0.1434 
0.062 0.8042 
0.300 0.7418 
0.658 0.4191 
0.830 Q.4391 
0.202 0.8176 
o. 277 0.7590 
0.385 0.5364 
Residual 101 1041.749 10.314 
Tot.Jl 113 1112. 281 
--- --
*Significant beyond the .OS level. 
Table 20. 
Sourc e of 
variation 
Direction 
Stimuli 
Cl ass 
Direction 
by stimuli 
Direction 
by class 
Stimuli 
by class 
Direction 
by stimuli 
by class 
I.Q. 
(covariant) 
Residual 
Total 
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Summary of the analysis of covariance between the experi-
mental groups on the total number of functional 
dependence (extrinsic) responses scored according 
to the first category cognitive level score 
df 
1 
1 
2 
1 
2 
2 
2 
1 
85 
97 
Sums of 
squares 
63.456 
0.323 
36.085 
0.008 
1. 404 
6.157 
2 . 792 
23 .633 
454.592 
589.918 
Mean 
squares 
63.456 
0,323 
18.043 
0.008 
0,702 
3.078 
1. 396 
23.633 
5.348 
F-ratio Probability 
* 11.865 0.0009 
0.060 0.8066 
* 3.374 0.0389 
0.002 0. 9683 
0.131 0. 8772 
0.576 0.5646 
0.261 o. 7709 
4.419 0.0385 
*Significant beyond the .05 level. 
Table 21. 
Comparison of 
experimental 
group means 
Si x grade = 
versus 
freshmen 
Six grade 
versus 
jr. and sr. 
Freshmen 
versus 
jr. and sr. 
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Summary of the least significant differences between the 
class adjusted means on the total number of first 
functional dependence (extrinsic) responses scored accord-
ing to the single highest category cognitive level score 
3. 774 
2.385 
3. 774 
3.427 
2.385 
3.427 
Absolute 
difference 
between 
means 
1. 389 
0.347 
1.042 
t 
2.000 
2.000 
2.000 
Least s ignif-
ican t differ-
ence between 
means 
1.124 
1. 380 
1.308 
Conclusion 
P< 0. 05 
N.S. 
N.S. 
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score 2.385) experimental group. The junior and senior score (mean 
score~ 3.4271 sho~ed no signi!icant difference when compared with six 
grade or freshmen scores. In conclusion, six graders produce more 
functional dependence (extrinsic) responses than do freshmen; however, 
there are no differences between juniors and seniors and the other two 
class levels. 
Functional dependence (intrinsic) 
In the functional dependence (intrinsic) category, items are 
grouped on the oasis of the cormnon way they act. Their action is in-
dependent. Table 22 is the summary of the analysis of covariance 
between the experimental groups on the functional dependence (intrinsic) 
cognitive level scores. The analysis reveals that there is a signifi-
cant difference between the class levels, and a significant stimuli by 
class interaction effect. Table 23 is the summary of the least signi-
ficant differences between the class means on the functional dependence 
(intrinsic) scores. A significant difference was found indicating a 
higher functional dependence (intrinsic) score (mean score= 2.633) for 
the six grade class level when it was compared with the freshmen class 
level score (mean score= 0.845). There were no significant differences 
when the junior and senior score (mean score= 1.643) was compared with 
both the six grade and freshmen class levels. In conclusion, the six 
graders produce significantly more functional dependence (intrinsic) 
responses than do freshmen. However, there are no differences in 
functional dependence (intrinsic) responses between juniors and seniors 
and the freshmen and six grade groups. 
Table 22. 
Source of 
variation 
Dir ec tion 
Stimuli 
Cl ass 
Direction 
by stimuli 
Dir ec ti on 
by class 
Stimuli 
by class 
Direction 
by stimuli 
by class 
I.Q. 
( covariant) 
Residual 
Total 
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Summary of the analysis of covariance between the experi-
mental groups on the total number of functional 
dependence (intrinsic) responses scored according 
to the first category cognitive level score 
df 
1 
1 
2 
1 
2 
2 
2 
1 
40 
52 
Sums of 
squares 
0.066 
9. 221 
28.151 
6.577 
0.929 
17. 569 
4.076 
4.188 
95.746 
176.453 
Mean 
squares 
0.066 
9.221 
14.076 
6.577 
0.464 
8. 784 
2.038 
4.188 
2.394 
F-ratio Probability 
0.028 0.8686 
3.852 0.0567 
* 5.880 0.0058 
2.748 0.1052 
0.194 0.8244 
* 3.670 0.0344 
0.851 0.4344 
1. 750 0.1934 
*Significant beyond the .OS lev el . 
Table 23. 
Comparison of 
experimental 
group means 
Si x grade = 
versus 
freshmen 
Six grade 
versus 
jr. and sr. 
Freshmen 
versus 
jr. and sr. 
Summary of the least significant differences between the 
c l ass adjusted means on the total number of first func-
tional dependence (intrinsic) responses scored according 
to the single highest category cognitive level score 
2.633 
0.845 
2.633 
1.643 
0.845 
1.643 
Absolute 
difference 
between 
means 
1. 788 
0.990 
o. 798 
t 
2.021 
2.021 
2.021 
Least signif-
icant differ-
ence be tween 
means 
1.487 
1. 219 
1.182 
Conclusion 
P < 0. 05 
N.S. 
N.S. 
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Table 24 is the surrnnary of the least significant di:l;ferences 
between the s.timuli by class means on the functional dependence 
(intrinsic) scores . A significant difference was found indicating a 
higher functional dependence Cintrins.ic) score (jnean score = 2.934) for 
the pictures bys.ix grade experimental group when it was compared with 
the pictures by freshmen (mean score= 0.591) experimental group . The 
six grade factor is undoubtedly the element responsible for the higher 
picture by six grade score , A s i gnificant difference was found indi-
cating a higher score (mean score= 2 . 934) for the pictures by six 
grade group when compared with the words by junior and senior (mean 
score= 0.383) group. It appears that juniors and seniors interact with 
words to produce fewer functional dependence (intrinsic) responses. 
Or, perhaps, the six grade factor is a potent interaction agent in 
combination with pictures . It is difficult to determine which of the 
two above statements is more accurate. 
A significant difference was found indicating a higher score (mean 
score= 2.903) for the pictures by junior and senior group when it was 
compared to the pictures by freshmen (mean score= 0.591) group. It is 
evident that juniors and seniors produce more functional dependence 
(intrinsic) responses when groupin8 with pictures than do freshmen. 
A significant difference was found indicating a higher score (mean 
score= 2.903) for the pictures by junior and senior group when it was 
compared with the words by freshmen (mean score= 1.100) group. Juniors 
and seniors grouping pictures produce more functional dependence (in-
trinsic) responses then do freshmen grouping words . 
A significant difference was found indicating a h~gher functional 
dependence (intrinsic) score (mean score= 2 . 903) for the pictures by 
Tub I<' 24. Sununary o[ the least significant differences between the stimuli by class adjusted 
means on the total number of first functional dependence ( in tr ins ic) responses 
scored according to the category cog niti ve level score 
Comparison of Absolute differ- Least significant 
experimental ence between difference between 
group means means means Conclusion 
Pictures by six grade 2.934 
versus 2.343 2.021 1.669 P<. O. 05 
Pictures by freshmen 0.591 
Pictures by six grade 2. 934 
versus 0.031 2.021 1. 526 N.S. 
Pictures by j r. and sr . = 2.903 
Pictures by six grade = 2 .93 4 
versus o. 603 2.021 2.125 N.S . 
Words by six grade 2.331 
Pictures by six gr ade 2. 934 
versus J.934 2.021 2 .3 75 N. S. 
Pictures by freshmen = 1.000 
Pie tu res by six grade 2.934 
versus 2.551 2 . 021 l. 500 P.C. 0.05 
Words by j r. and sr. = 0 . 383 
Pictures by freshmen = 0. 591 
versus 2.312 2.021 1.752 p< 0.05 
Pictures by j r. and sr. a 2 .903 
Pie tu res by freshmen o. 591 
versus J.740 2.021 L.405 N.S. 
Wo rds by six grade 2.331 
Pictures by freshmen • 0.511 
versus 0 . 509 2.02[ 1.545 N.S. 
Words by freshmen a 1. LOO 
l' Lctures by f reshmen a Q.591 
versus o. 208 2.021 1. 551 N.S. 
Words by Jr. and s r. = 0.383 
Plctur,•H hy Jr. 1111d Hr. a 2. 903 
Vt•rHllS 0.572 2.021 I. 807 N.S. 
WnrdH hy Hix j,(rml1 • = 2. 1J I 
L' ll· L11reH by Ir. and s r . 2 2. 9rJJ 
VC'rsus I. 803 2.021 1. 7 52 p,<. 0.05 
Words by freshmen 1.100 
Pi c tures by j r. and sr. 2.903 
versus 2. 520 2 . 021 1. 701 P<.0.05 
Words by jr. and sr. = 0.383 
Words by six grade 2.331 
versus !. 231 2.021 l. 601 P<.0.05 
Words by freshmen 1.100 
Words by six grade = 2.331 
versus L. 948 2. 021 1. 601 r<.0.05 
Words by j r. and sr. 0.383 
Words by freshmen I. JOO 
versus o. 717 2.02 l 1. 526 N.S. 
Words by j r. and s r. 0.383 
junior and seniors . produce .more function.al dependence (_intrinsic) 
responses when grouping with ?ictures th.an they do with words. 
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A significant difference was found indicating a higher score (mean 
score "' 2. 331) for th·e words by s·ix grade group when compared with the 
words by freshmen (mean s·core ;:: 1.100) group. Therefore, six graders 
grouping w-ith words produce more functional dependence (;intrinsic) 
responses than do fresnmen. The potent agent in this comparison is the 
six grade element. 
A significant difference was found indicating a higher score (mean 
score= 2.331) for the words by six grade group when compared to the 
words by junior and senior (mean score= 0.383) group. Thus, six 
graders grouping with words produce more functional dependence (intrinsic) 
responses than do juniors and seniors. There were no significant class 
differences between these two groups, therefore the significant differ-
ence must be due to the interaction effects of the words on the class 
level, 
There appears to be an interaction trend. Whenever pictures 
interact with six grade or junior and senior experimental groups there 
is a tendency for significantly more functional dependence (intrinsic) 
responses to be produced. This is supported by analysis ftlO, Table 119, 
of the functional dependence (intrinsic) variable which is contained in 
Appendix 1 and which is a very sensitive measure of the single highest 
cognitive level score. This analysis reveals a significant stimuli 
difference with pictures (mean score ;:: 2. 223) yielding higher func-
tional dependence extrinsic responses than words (~ean score"' 1.169). 
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Functional dependence ($ituational) 
I.n th .e functional dependence ($ituational) catego;ry 1 items are 
grouped on the basis of a bond between them. Two or more items inter~ 
act independent of th.e s.ub.j ect, The rationale contains some form of 
the "they do to they~' phrase. Taole 25 is th.e sununary of the analysis 
of covariance between the experimental groups on the functional depend-
ence (situational) cognitive level scores. The analysis reveals a 
significant difference between the class levels. Table 26 is the 
sunnnary of the least significant differences between the class means on 
the functional dependence (~ituational) scores. The analysis shows a 
significant difference indicating a higher score (mean score= 6.638) 
for the six grade group when it was compared with the freshmen (mean 
score= 4.518) and junior and senior (mean score= 4.747) groups. There 
was no significant difference between the freshmen and junior and senior 
groups. The analysis indicates that six graders produce significantly 
more functional dependence (situational) responses than do the other 
two class levels. 
Total of the concrete attribute scores 
Table 27 is the summary of the analysis of covariance on the total 
of the concrete attribute cognitive level scores. A significant 
difference is revealed between the class levels. Table 28 is the 
summary of the least significant differences between the class means 
on the total of the concrete attribute scores. A significant difference 
was found indicating a higher concrete attribute score (mean score= 
14.304) for the six grade group when it WBS compared with the freshmen 
(mean score= 9.594) and the junior and senior (mean score= 10.180) 
Table 25. 
Source of 
variation 
Direction 
Stimuli 
Class 
Direction 
by stimuli 
Directi on 
by class 
Stimuli 
by class 
Direction 
by stimuli 
by class 
l.Q. 
(covariant) 
Residual 
Total 
--- --
*Significant 
Surrunary of the analysis of covariance between the 
experimental groups on the total number of functional 
dependence (situational) responses scored according 
to the first category cognitive level score 
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df 
Sums of 
squares 
Mean 
squares F-ratio Probability 
1 13.387 13.387 1. 351 0.2478 
1 9.661 9.661 0.975 Q.3258 
* 2 86.269 43.134 4.352 0.0153 
1 0.003 0.003 0.000 0. 9 853 
2 38.360 19.180 1. 935 0.1496 
2 13. 457 6. 729 0.679 0.5094 
2 5.186 2,593 0.262 o. 7703 
1 3. 779 3. 779 o. 381 0,5383 
102 1010. 857 9 .910 
114 ll86.574 
beyond the .OS level. 
Table 26, 
Comparison of 
experimental 
group means 
Six grade 
versus 
freshmen 
Six grade 
versus 
jr. and sr. = 
Freshmen 
versus 
jr. and sr. = 
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Summary of the least significant differences between the 
class adjusted means on the total number of first func-
tional dependence (situational) responses scored accord-
ing to the category cognitive level score 
6.638 
4.518 
6.638 
4.747 
4.518 
4.747 
Absolute 
difference 
between 
means 
2.120 
1. 891 
0.229 
t 
2.000 
2.000 
2.000 
Least signif-
icant differ-
ence between 
means 
1.504 
1. 724 
1.618 
Conclusion 
P ... , o. 05 
p,... 0.05 
N.S. 
Table 27. 
Sourc e of 
variation 
Dir ec tion 
Stimuli 
Cl ass 
Dir ection 
by stimuli 
Dir ec ti on 
by class 
Stimuli 
by class 
Directi on 
by stimuli 
by class 
I.Q . 
( covariant) 
Res idua] 
Total 
- -- ·-
*Significant 
132 
Summary of the analysis of covariance between the experi-
mental groups on the total of the concrete attribute 
responses scored according to the first category 
cognitive level score 
Sums of Mean 
df squares squares F-ratio Probability 
1 0.395 0.395 0.019 0.8897 
1 39.616 39.616 1.939 0.1655 
* 2 719. 705 359.852 17.610 0.0000 
1 10. 077 10. 077 0.493 0.4838 
2 22.177 11. 088 0.543 0.5824 
2 1. 732 0.866 0.042 0.9585 
2 33.863 16.932 0.829 0.4386 
1 78. 777 78. 777 3.855 0.0512 
169 3453.400 20.434 
181 4603.359 
beyond the . 05 level. 
Table 28. 
Comparison of 
experimental 
group means 
Six grade 
versus 
freshmen = 
Six grade 
versus 
jr. and sr. 
Freshmen 
versus 
jr. and sr. 
Summary of the least significant differences between the 
class adjusted means on the total of the first concrete 
attribute responses scored according to the category 
cognitive level score 
14.304 
9.594 
14.304 
10.180 
9.594 
10.180 
Absolute 
difference 
between 
means 
4. 710 
4.124 
0.586 
t 
1.960 
1.960 
1.960 
Least signif-
icant differ-
ence between 
means 
1.609 
0,484 
1. 609 
Conclusion 
P ~ 0. 05 
P,, a.as 
N.S. 
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groups. There was no significant difference between the freshmen and 
junior and senior groups. It can be concluded that six graders produce 
more concrete level responses than do the other two grade levels. 
Summary of the concrete attrioute analyses 
There were too few- perceptual labeling responses for an analysis. 
The perceptual attrioute analysis showed a significant class difference 
with the six graders producing more responses than the freshmen and 
juniors and seniors. There were no significant differences between the 
experimental groups in perceptual location or functional .association 
responses. In the functional dependence (extrinsic) analysis decreasing 
groups scored significantly higher than the increasing groups and the 
six graders scored significantly higher than the freshmen. In the 
functional dependence (intrinsic) analysis six graders scored signi-
ficantly higher than the freshmen. In addition, there was a significant 
stimuli by class interaction in the functional dependence (intrinsic) 
analysis, and it was suggested that a combination of pictures with six 
grade results in higher concrete scores. 
The functional dependence (situational) analysis shows that the 
six grade group scores significantly hi gher than both the freshmen and 
juniors and seniors. The analysis on the total of the concrete attri-
bute scores indicates that the six grade group produces significantly 
more concrete attribute responses than do the freshmen and juniors and 
seniors. 
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Representational Attributes 
Simple representational 
In the simple representational category the rationale for grouping 
is the application of an abstract label which is quite perceptually 
based. Table 29 is the summary of the analysis of covariance between 
the experimental groups on the simple representational cognitive level 
scores. The analysis reveals a significant difference between the 
directions of grouping. The mean simple representational score for 
increasing group size is 6.855 compared with 9.189 for th~ decreasing 
groups. Decreasing group size results in more of the high level simple 
representational responses than the increasing groups; thus, the 
decreasing group score represents a higher level of cognitive func-
tioning. 
Compound representational 
In the compound representational category the rationale for 
grouping refers to a state, condition or process. Table 30 is the 
summary of the analysis of covariance between the experimental groups 
on the compound representational cognitive level scores. The analysis 
indicates that there is a significant difference between the directions 
of grouping. The mean compound representational score for the increas-
ing group is 4.462 compared with 7.053 for the decreasing group. This ' 
indicates that decreasing group size results in more of the high level 
attribute responses than does increasing group size. 
Table 29. Summary of the analysis of covariance between the 
experimental groups on the total number of simple 
representational responses scored according to 
the first category cognitive level score 
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Source of 
variation df 
Sums of 
squares 
Mean 
squares F-ratto Probability 
Direction 1 174.262 174.262 * 9.113 0.0031 
Stimuli 1 35.161 35.161 1. 839 0.1774 
Class 2 4.702 2.351 0.123 0.8844 
Din~c tion 
by stimuli 1 2.240 2.240 0.117 0.7328 
Direction 
by class 2 4.715 2. 358 0.123 0.8841 
Stimuli 
by class 2 28.677 14.339 o. 750 0.4746 
Direction 
by stimuli 2 5.394 2. 697 0.141 0.8686 
by class 
I.Q. 1 13.514 13.514 0.707 0.4022 
( covariant) 
Residual 129 2466.826 19.123 
Total 141 2778. 591 
*Significant beyond the .OS level. 
Table 30. Summary of the analysis of covariance between the 
experimental groups on the total number of compound 
representational responses scored according to the 
first category cognitive level score 
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Source of 
variation df 
Sums of 
squares 
Mean 
squares F-ratio Probability 
Direction 1 122.556 122.556 * 7.207 0.0088 
Stimuli 1 1. 939 1. 939 0.114 0. 7 365 
Class 2 33.113 16.557 0.974 0.3820 
Direction 
by stimuli 1 4.159 4.159 0.245 0.6222 
Dir ec ti on 
by class 2 57.375 28.688 1. 687 0.1914 
Stimuli 
by class 2 26. 555 13.278 0.781 Q.4614 
Direction 
by stimuli 2 46.987 23.493 1. 382 0.2569 
by class 
l.Q. 1 5.763 5.763 0.339 0.5620 
( covariant) 
Residual 82 1394. 366 17.004 
Total 94 1808.905 
*Significant beyond the .05 level. 
138 
Relational 
In the rel.:itional ci:1tegory , th.e rationale for grouping is identified 
by a type of 1'1Thi:s is- to thJ.s--.as this is to this" connection . Or, 
a causal relational connection is made . There were too few responses 
and some experimental cells lacked any, responses; th.erefore, an analysis 
of the data is not presented , 
Symbolic 
In the symbolic category items used in the grouping serve as 
symbols. Table 31 is the summary of the analysis of covariance between 
the experir.1ental groups on the symbolic cognitive level scores . As 
the table indicates there are no significant differences between the 
experimental groups . 
Affectiv~resent a ti onal (simple) 
In the affective representational (simple) category items are 
grouped on the basis of a value judgment . Table 32 is the summary of 
the analysis of covariance between the experimental groups on the 
affective representational (simple) cognitive level scores. The table 
yields no significant differences. 
Affective representational (abstract) 
In the affective representational (abstract) category items are 
grouped on the basis of feeling aroused in the subject . Table 33 is the 
summary of the analysis of covariance between the experimental groups 
on the affective representati,onal (_abstract) _ cognitive level scores . 
There are no significant differences between the groups, There are no 
Table 31. 
Source of 
variation 
Direction 
Stimuli 
Class 
Dir ection 
by stimuli 
Direction 
by class 
Stimuli 
by class 
Direction 
by stimuli 
by class 
1.Q. 
( covariant) 
Residual 
Total 
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Summary of the analysis of covariance between the experi -
mental groups on the total number of symbolic responses 
scored according to the first category cognitive level 
score 
df 
1 
1 
2 
1 
2 
2 
2 
1 
33 
45 
Sums of 
squares 
9.838 
48.008 
1. 861 
5, 898 
18.028 
5, 392 
41. 331 
0.105 
481. 650 
586.956 
Mean 
squares 
9.838 
48.008 
0.931 
5,898 
9 .014 
2 . 696 
20. 665 
0.105 
14.595 
F-ratio Probability 
o. 674 0.4175 
3.289 0.0788 
0.064 0.9383 
0.404 0.5294 
o. 618 0,5454 
0.185 0.8322 
1. 416 0.2571 
0.007 0.9331 
*Significant beyond the .05 level. 
Table 32. 
Sour ce of 
vari a tion 
Direction 
Stimuli 
Cl ass 
Direction 
by stimuli 
Dir ec ti on 
by class 
Stimuli 
by class 
Direction 
by stimuli 
by class 
I.Q. 
(covariant) 
Residual 
Total 
Summary of the analysis of covariance between the 
experimental groups on the total number of affective 
representational (simple) responses scored according 
to the first category cognitive level score 
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df 
Sums of 
squares 
Mean 
squares F-ratio Probability 
1 0.268 0.268 0.026 0.8761 
1 3.939 3.939 o. 377 0.5542 
2 1.041 0.521 0.050 0.9516 
1 0.287 0.287 0.028 o. 8719 
2 9. 513 4.756 0.456 0.6478 
2 5.118 2.559 0.245 0.7876 
2 2.686 1. 343 0.129 0.8808 
1 0.282 0.282 0.027 0.8732 
9 93. 919 10 . 435 
21 126.000 
*Significant beyond the .05 level. 
Table 33. 
Sourc e of 
variation 
Dir ec tion 
Stimuli 
Cl ass 
Direction 
by stimuli 
Dir ec ti on 
by class 
Stimuli 
by class 
Direction 
by stimuli 
by class 
I.Q. 
( covariant) 
Residua] 
Total 
Summary of the analysis of covariance between the 
experimental groups on the total number of affective 
representational (abstract) responses scored 
according to the first category cognitive level score 
141 
df 
Sums of 
squares 
Mean 
squares F-rat~o Probability 
1 0.022 0.022 0.002 0.9615 
1 3.423 3.423 0.373 0.5451 
2 3.348 l. 674 0.183 0.8339 
l l. 009 l. 009 0.110 0.7421 
2 9.913 4.957 0.540 0.5872 
2 9.108 4.554 0.497 0.6128 
1 l. 777 l. 777 0.194 0.6624 
1 o. 765 o. 765 0.083 0. 7743 
36 330.186 9 .172 
47 373. 313 
*Significant beyond the .05 level. 
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responses in the increase by pictures by six grade experimental group 
wru_ch accounts for the missing cell. 
Total of the - representational attribute scores 
Table 34 i.s th.e sUTIUnarY' of the analysis of coyariance on the total 
of the representational attribute cognitive level scores, It reveals 
a significant difference between the directi.ons of grouping, between the 
class levels, and a significant <lirection by class interaction. The 
mean cognitive level score for increasing group size is 11.446 compared 
with 15,444 for decreasing group size. This means that more represen-
tational responses were given by the decreasing groups. Therefore, it 
can be concluded that decreasing group size results in a higher level 
of cognitive functioning than does increasing group size. 
Table 35 is the summary of the least significant differences be-
tween the class levels on the total of the representational attribute 
scores. The analysis shows that a significant difference was found 
indicating a lower cognitive level score (mean score= 10.468) for the 
six grade group when it was compared with the freshmen (mean score 
15.170) and the junior and senior (14.696) groups. There was no signi-
ficant difference between the freshmen and the juniors and seniors. 
These results indicate that six graders produce . fewer of the high 
level representational responses, and that freshmen and juniors and 
seniors function at a higher cognitive level than do six grade subjects. 
Tab] e 36 is the swnmary of the least significant differences be-
tween the direction by class means on the total of the representational 
scores. There is a signiJica,nt d:Uference between the increase by s:lx 
grade score of 8,817 when compared with_ the higher, increase by junior 
Table 34. 
Source of 
variation 
Direction 
Stimuli 
Class 
Direction 
by stimuli 
Direction 
by class 
Stimuli 
by class 
Dir ec tion 
by stimuli 
by class 
I.Q. 
( covariant) 
Residua] 
Total 
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Summary of the analysis of covariance between the 
experimental groups on the total of the representational 
attribute responses scored according to the first 
category cognitive level score 
df 
1 
1 
2 
1 
2 
2 
2 
1 
160 
172 
Sums of 
squares 
657.423 
56.731 
655.930 
11. 860 
412 .133 
89. 613 
139. 614 
83.517 
9433.328 
11872. 609 
Mean 
squares 
657.423 
56.731 
327. 965 
11.860 
206.066 
44.807 
69.807 
83.517 
58.958 
F-ratto Probability 
* 11.151 0.0010 
0.962 0.3281 
* 5.563 0.0046 
0.201 0.6544 
* 3.495 0.0327 
0.760 0.4695 
1.184 0.3086 
1.417 0.2356 
*Significant beyond the .05 level. 
Table 35. 
Comparison of 
experimental 
group means 
Six grade = 
versus 
freshmen 
Six grade 
versus 
jr. and sr. 
Freshmen 
versus 
jr. and sr. 
Sununary of the least significant differences between the 
class adjusted means on the total of the first represen-
tational attribute responses scored according to the 
category cognitive level score 
10.468 
15.170 
10. 468 
14.696 
15 .170 
14. 696 
Absolute 
difference 
between . 
means 
4.702 
4.228 
0.474 
t 
1.960 
1.960 
1.960 
Least signif-
icant differ-
ence between 
means 
2. 856 
3. 399 
2. 971 
Conclusion 
P< 0.05 
P < 0. 05 
N.S. 
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Table )I,. Summary o f Lhe least s ignificant differ enc es be t1,,,1cc n the djr cc tion by class 
adjusted means on the total of the first representational attribute 
respon:-:1es scored according to the category cognitive level score 
- - - - - -· 
-----
Comparison of Absolute differ- Lea s t significant 
experimental ence between difference between 
group means means means Conclusion 
Increase by six grade 8.817 
versus 2. 364 1. 960 4.038 N.S. 
Tnc rease by freshmen = 11. 181 
Increa s e by six grade 8.817 
versus 5.523 1. 960 4.806 P "- 0.05 
Increase by jr. and sr. • 14.340 
Increase by six grade 8.817 
versus 3.302 1.960 4.361 N.S. 
Decrease by six grade . 12 .119 
Increase by sJx grade 8.817 
versu s 10.343 1.960 4.038 p <,. o. 05 
Decrease by freshmen . 19.160 
Increase by six grade 8.817 
versus 6.236 1.960 4.361 P , 0.05 
Decrease by jr. and sr. 
-
15.053 
Increase by freshmen . 11.181 
versus 3.159 1. 960 4. 204 N.S. 
Increase by jr • and sr. • 14.340 
Increase by freshmen • 11.181 
versus 0.938 1.960 3.924 N.S. 
Decrea!:le by six grade . 12 .119 
Increase by freshmen • 11.181 
versus 7.979 1. 960 3.432 P <' 0.05 
Decrease by freshmen • 19.160 
Increase by frestunen . 11.181 
VC'[SU .9 3.872 1. 960 3.983 N.S. 
Ul'cn .•aHC' by Jr. onJ sr. 
-
l5.053 
Inc rt •1111t• hy Ir. 111td Hr , 
-
11,.v,o 
ve rHt1 H 2.221 1. 960 4.614 N.S, 
Uccrco t:H! by HIX gru<le 
-
12.119 
Increase by Jr. and sr. = 14. 340 
versus 4.820 1. 960 4.094 p <, 0,05 
Decrease by freshmen 
-
19.160 
Incr e ase by j r. and sr. 
-
14.346 
versus o. 713 1.960 4.465 N.S. 
Decrease by jr. and sr. = 15.053 
Decrease by six grade • 12.119 
versus 7 .041 1. 960 3.924 P " 0.05 
Decrease by freshmen 19.160 
Decrease by six grade 
-
12 .119 
versus 2.934 1. 960 7.06 0 N.S. 
Decrease by jr. and sr. . 15.053 
Decrease by freshmen = 19.164 
versus 4.111 1. 960 4.514 N.S. 
Oecreaqe by jr. and sr. ~ 15.053 
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and senio;i;- g,roup score o.l; 14.340. Because both. of th.es .e groups increased 
th.e size of their groupings th.e factor responsible tor th.e difference 
must be th.e grade level with th.e seniors scoring hjgher. 
There was a signi'ficant cliff erence between th.e increase by six 
grade group (mean score R 8,8171 compared with. th.e decrease by freslli~en 
group (mean score =i 19,1601, The reason for th.is difference appears to 
be of both. the factors of decrease and freshmen which. yield higher 
scores than both increase and six grade. 
The increase by six grade group (mean score~ 8.8172 was found to 
be significantly lower than the decrease by junior and senior group 
(mean score 15.053). Both decrease and junior and senior groups score 
higher th.an six grade and increase groups, therefore the results are as 
expected. 
There is a significant difference between the increase by freshmen 
group (mean score"" 11.181) and the decrease by freshmen group (mean 
score= 19.160). The aspect responsible for the higher score for the 
decrease by freshmen group appears to be the decrease factor. 
There is a significant difference between the increase by junior 
and senior group (mean score= 14.340) and the decrease by freshmen 
group (mean score= 19.160). There were no significant differences 
between the freshmen and junior and senior groups; therefore, the 
higher decrease by freshmen score appears to be due to th.e decrease 
factor. 
There is a significant difference between the decrease by six 
grade 3roup (inean score;, 12.119-2 c:md th.e decrease by freshmen group 
(mean score "" 19 .160).. Both of these group comparisons involve a 
decrease factor, the signi;icantly larger score of the decrease by 
treshn1en group must be due to the f res.lunen factor . 
Summary of th_e representational attribute analyses 
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The simple representational analysis yielded a significant direc-
tional effect with the decreasing group having a higher cognitive level 
score, The compound representational analysis also showed a signifi-
cantly higher cognitive level s core for the decrease group . These 
results lead to the conclusion that decreasing the size of groupings 
results in more of the high level representational responses and a 
higher cognitive level of functioning. There were too few responses in 
the relational category for an analysis, In the symbolic, affective 
representational (simple), and the affective representational (abstract) 
analyses there were no significant differences found . The total 
representational attribute analysis yielded a significant directional 
effect,· a significant class level effect, and a significant direction 
by class interaction effect . The decrease group had a higher cognitive 
level score; the six grade group had a lower cognitive level score when 
compared with the freshmen and the juniors and seniors; the direction 
by class interaction reflected the class and directional differences. 
Total of the attribute scores 
The total attributes score was compiled by adding together the 
totals of the simple association, concrete, and representational attri-
bute scores i Table 37 is the sununary of the analysis of covariance 
between the e.xperimental gro ups_ on th .e total of th.e attribute cognitive 
level scores. The analysis yields a significant difference between 
directions and a significant d i rection by stimuli by class ' interaction 
Table 37. 
Source of 
variation 
Dir ection 
Stimuli 
Cl ass 
Direction 
by stimuli 
Dir ec ti on 
by c lass 
Stim uli 
by class 
Direction 
by stimuli 
by class 
l.Q. 
( covariant) 
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Summary of the analysis of covariance between the experi-
.mental groups on the total of the attribute responses 
scored according to the first category cognitive 
level score 
df 
1 
1 
2 
1 
2 
2 
2 
1 
Sums of 
squares 
318.468 
2.070 
92.518 
0.000 
76.425 
85.205 
128.270 
3,174 
Mean 
squares 
318.468 
2.070 
46.259 
0.000 
38. 212 
42.603 
64 .135 
3.174 
F-ratio Probability 
* 15.499 0.0001 
0.101 0.7513 
2.251 0 .1084 
0.000 0.9976 
1. 860 0.1589 
2.073 Q.1289 
* 3.121 0.0466 
0,154 0.6948 
Residual 170 3493.213 20. 548 
Total 182 4236.949 
*Significant beyond the .OS level. 
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effect. The mean total attribute score for increasing group size is 
24,724 co.mpared with 27 . 408 for th.e decreasing groups. Therefore, de-
creas:lng group stze appears to result in an overall h.i,gh.er level of 
group:lng attribute, cognitive f uncti .on:lng . 
Table 38 :ls the summary of the least significant differences be~ 
tween the direction By st;i:muli by, class means on the total of the 
attribute scores, A significant difference was found indicating a 
higher total attributes score for the decrease by pictures by freshmen 
group (mean score c 30 . 572) when it Has compared with all the other 
experimental groups except the decrease by words by junior and senior 
group (mean score= 27.942) . It is apparent, then that juniors and 
seniors handle words as efficiently when decreasinz group size as 
freshmen do when they decrease group size using pictures. In comparing 
the decrease by picture by freshmen (mean score= 30.572) with decrease 
by picture by junior and senior (mean score= 27.021) it is revealed 
that apparently juniors and seniors do not handle pictures when decreas-
ing group size as efficiently as freshmen. This leads to some inter-
esting conclusions regarding the differences between juniors and seniors 
in their ability to handle different forms of stimuli. The more 
abstract word stimuli appear to be handled more efficiently by the 
older juniors and seniors, whereas the younger freshmen handle the more 
concrete pictures more efficiently. Thus, there may be some quantita-
tive cognitive differences between the juniors and seniors in their 
ability to handle different levels of abstract stimuli. 
In comparing decreasing by pictures by freshmen (mean score= 
30.572) w:lth decrease by picture oy six grade (mean score= 24.~63) a 
significant difference is observed . This analysis indicates that the 
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Tnblr 38. Summary of the least significanr differences between the direction by stimuli by class adjusted 
means on the total of all the first response attribute scores 
Direction by 
stimuli by No. Mean differences 
class ranked of Ranked 
by means Ss. means 12 11 10 8 6 4 
(1) 
Decrease by 
pictures by 
7. 804. 6. 211 * 6.148* 6.044* 5.609* 5.029* 3.853* 3.809. 3.551* 3.382. freshmen 16 30 .572 2.630 
(2) 
Decrease by 
wordR by 
5.174* 3.581* jr. and sr. 12 27.942 3.518 3.414 2.979 2.399 1.223 1.179 o. 921 0.752 
()) 
Decrease by 
words by 
4.422* 2.829. freshmen 20 27.190 2.766 2.662 2.227 l. 64 7 0.471 0. 427 0.169 
(4) 
Decrease by 
pictures by 
4.253* jr. and sr. 12 27.021 2.660 2.600 2.493 2.058 l. 478 0.302 0.258 
(S) 
Decrease by 
words by 
six grade 15 26.763 3,995• 2.402 2.339 2.235 1.800 1. 220 0.044 
(6) 
Increase by 
words by 
3.951. jr, and sr. 12 26.719 2.358 2.295 2.191 l. 756 1.176 
(7) 
Increase by 
plctures by 
sl x grade 15 25.543 2. 775 1.182 1.119 1.015 0.580 
(H) 
llcc..:H.!OSC by 
pictures by 
s lx grade 14 24. 963 2.195 0.602 0.539 0.435 
(9) 
Increase by 
pictures by 
freshmen 18 24.528 l. 760 0.167 0.104 
(10) 
Increase by 
pictures by 
Jr. and ar. 14 24.424 1.656 0.063 
(11) 
{ncrease by 
words by 
freshmen 21 24.361 1. 593 
(12) 
Tncre;,sc by 
words by 
six grade 14 22.768 
·-----
Least significant difference values between means: *for .OS level of ~ignificance z i.96 
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six grade g;roup does not handle th .e s.timuli of pictures as . efficiently 
as do the freshmen, How-ever 1 there is no significant difference between 
the decreasing groups with pictures between the juniors and seniors and 
the six graders . Apparently s;i.x grade subjects handle pictures in a 
decreasing 1Ilanner, equally as well as juniors and seniors . 
All otQer significant differences between experimental group com-
par:tsons can be explained by- th.e influence of increase and/or six grade 
factors which have been previously demonstrated to have a debilitating 
effect on cognitive level scores . 
~lemental Aspects 
The supplemental aspects refers to the quality of the groupings. 
In the present study the supplemental aspects were categorized as 
partial use of stimuli 1 exceptional quality of response, poor quality 
of response 1 and regular quality of response. Hypothesis three states 
that under conditions designed to test the quality used in grouping 
there would be no differences among the experimental groups in the 
supplemental aspects used in classifying . 
Partial use of stimuli 
In the partial use of stimuli classification, grouping is based 
on the use of a part of the stimuli other than the primary aspect of 
the sti muli . Table 39 is the summary of the anal ysis of covariance 
between the experimental groups on the total of the partial use of 
stimuli cognitive level scores, The analysis shows a significant 
difference between the class levels . Table 40 is th.e sununary of the 
least s:lgnificant differences between t he class means on the partial 
Table 39. 
Source of 
variation 
Direction 
Stimuli 
Class 
Dir ection 
by stimuli 
Direction 
by class 
Stimuli 
by cla$S 
Direction 
by stimuli 
by class 
I.Q. 
(covariant) 
ResiduaJ 
Total 
Summary of the analysis of covariance between the 
experimental groups on the total number of partial 
use of stimuli responses scored according to the 
first category cognitive level score 
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df 
Sums of 
squares 
Mean 
squares F-ratio Probability 
1 0.996 0.996 0.299 0.5865 
1 8.332 8.332 2.500 0.1189 
2 42.884 21.442 * 6.433 0.0029 
1 0.000 0.000 0.000 o. 9977 
2 4.939 2.470 0.741 0.4808 
2 7.676 3.838 1.151 0.3227 
2 4.989 2.495 0.748 0.4773 
1 18.034 18.034 5.410 0.0232 
63 209.991 3.333 
75 342.987 
*Significant beyond the .05 level. 
Table 40. 
Comparison of 
experimental 
group means 
Six grade = 
versus 
freshmen 
Six grade 
versus 
jr. and sr. 
Freshmen 
versus 
jr. and sr. = 
Summary of the least significant differences between 
the class adjusted means on the total of the first 
partial use of stimuli responses scored according 
to the category cognitive level score 
2.956 
1. 063 
2.956 
1.495 
1.063 
1.495 
Absolute 
difference 
between 
means 
1.893 
1.461 
0.432 
t 
2.000 
2.000 
2.000 
Least signif-
icant differ-
ence between 
means 
1.072 
1. 242 
1.194 
Conclusion 
P-<- 0.05 
P ~ 0. 05 
N.S. 
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use of stimuli. The six grade group (_mean score == 2.956) scored 
significantly higher than did th.e freslunen (mean score = 1.063) and the 
junior and sentor (~ean score~ 1.4951 groups. There was no significant 
difference between th_e freshmen and the junior and senior groups. This 
analysis indicates that tfie six grade group gaye more of the inferior 
quality, parttal use of stimuli responses than did the other two class 
levels, 
Exceptional quality of response 
In the exceptional quality of response classification the grouping 
has additional clarification provided or has one or several subgroups 
of a high level. Table 41 is the summary of the analysis of covariance 
uetween the experimental groups on the exceptional quality of response, 
cognitive level scores. The analysis indicates a significant direction 
by class interaction effect as well as a significant direction by 
stimuli by class interacti _on. Table 42 is the summary of the least 
significant differences between the direction by class means on the 
exceptional quality of response scores. The analysis shows a signifi-
cant difference between the increase by freshmen group (mean score 
8.069) compared with the decrease by freshmen group (mean score = 
12 .148) whose score indicate more high quality responses were given. 
The decreasing group factor appears responsible for the higher cognitive 
level score. Another significant comparison is between the increase by 
junior and senior group (mean score == 10. 588) and the decrease ' by : · 
six grade group Gnean score~ 6.7061, The increasing of group size by 
juniors and seniors apparently , results in more hJ,gh quali .ty responses 
compared to the decreasing six grade group. It is not clear whether 
Table 41. 
Source of 
variation 
Direction 
Stimuli 
Class 
Direction 
by stimuli 
Directi on 
by class 
Stimuli 
by class 
Direction 
by stimuli 
by class 
l.Q. 
( covariant) 
Residual 
Total 
Summary of the analysis of covariance between the 
experimental groups on the total ntID1ber of exceptional 
responses scored according to the first category 
cognitive level score 
Sums of Mean 
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df squares squares F-ratio Probability 
1 0.269 0.269 0.008 0,9301 
1 2,307 2.307 0.066 0.7973 
2 104.154 52 .077 1. 495 0.2278 
1 4.468 4.468 0,128 0. 7 208 
* 2 339,808 169.904 4.877 0,0090 
2 121. 59 5 60,797 1. 745 0,1784 
* 2 231.974 115.987 3.329 0.0387 
1 64.410 64.410 1.849 0.1761 
140 4877. 328 34.838 
152 5889.656 
*Significant beyond the .05 level. 
Table 42. Sununa ry o f th e lea s t s ignificant diff e r enc e s betw ee n th e dir e ction by class 
adjusted means on the total number of first exceptional quality responses 
scored acco rding to the category cognitive level score 
Comparison of Absolute differ- Lea s t significant 
experimental ence between difference between 
group means means means Conclusion 
Increase by six grade 9 .5 33 
versus 1.464 1.960 3.252 N.S. 
Increase by freshmen 8.069 
Increase by six grade 9.533 
versus 1.055 1. 960 3.695 N.S. 
Increase by jr. and sr. = 10.588 
Increase by six grade 9.533 
versus 2.827 1.960 3.871 N.S. 
Decrcnse by six grade 6. 706 
Increase by six grade 9.533 
versus 2.615 1.960 3.312 N.S. 
Uecrease by freshmen . 12 .14 8 
Increase by six grade 9.533 
versus 0.069 1.960 3.230 N.S. 
Decrease by jr. and sr. 9.602 
Increase by freshmen 8.069 
versus 2.519 1.960 3.105 N.S . 
Increase by jr. and sr. • 10.588 
Increase by freshmen 8.069 
versus 1.363 1. 960 3.622 N.S. 
Oecreas~ by six grade 6. 706 
Tncrease by f reshmC'n 8.069 
versus 4 .0 79 1. 960 2.638 P .(. 0.05 
l><•creo~c by f reMhm e n • 12.148 
J 11c.· rt ' ,1H(' hy r reslunen R.069 
VL ' rHIIH l. 533 I .960 1. 230 N.S. 
fh. •l ' rt ' IIHl ' hy Jr. nn<l Hr. 9.(,02 
lncn ·n1-1t.• hy Jr, und sr. . 10.588 
ver sus 3.882 1.960 3.767 P o(.O, 05 
Dccn .'.ase by six grade 6. 706 
Jncrease by jr. and sr. = 10.588 
versus 1.560 1.960 8 .357 N.S. 
necrease by freshmen = 12.148 
Increase by Jr. and sr. = 10.588 
versus 0.986 1. 960 3.585 N.S. 
Decrease by j r. and sr. 9.602 
Decrease by six grade 9.557 
versus 0.578 1.960 3.548 N.S. 
Decrease by freshmen 10 .1 35 
Decreas e by six grade 6.706 
versus 2.896 1.960 3.767 N.S. 
Decrease by jr. and sr. 9.602 
Decrease by freshmen 12 .1 48 
~,, 
versus 2.878 1. 960 3.189 N.S. 
Decrease by j r. and sr. 9.602 
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the increasing factor, the junior and senior factor, or both in com~ 
binati .on are .re$.pons-:IJ:>le for this result. 
Table 43 i:s the sunnnary of the least signift:cant d:i:.fferences be""' 
tween the direction oy stimuli b:y- class mecl.ns on th .e exceptional quality 
of response scores. Th.e analysis ;i.ndicates tftat th_e increase by 
pictures By junior and senror group (l\lean score:=; 13.257) is signifi-
cantly hlgher than tfte increase oy, pie tures · by s:tx grade (mean score 
6 ,330), the decrease By words by · six grade (mean score = 6, 378}, the 
decrease by pictures by six grade (mean score= 7.0342, the increase by 
words by freshmen (7.386), the increase by words by junior and senior 
(7.918) and the increase oy pictures By freshmen experimental groups. 
The significantly lower increase By pictures by six grade, decrease by 
words by six grade and decrease by picture By six grade groups can be 
explained by the detrimental effect of the six grade factor. In comparing 
the higher, increase by picture by junior and senior score with the 
lower increase by words by freshmen score it becomes evident that juniors 
and seniors handle pictures in an increasing way more efficiently than 
freshmen handle words. Furthermore, in perhaps the most important 
discovery, when the increase by pictures by junior and senior group is 
compared with the increase by words by junior and senior group it be-
comes apparent that juniors and seniors handle pictures more effici-
ently than they do words. It also becomes apparent from the comparison 
of the increase by pictures by junior and senior group with th~ incri;ase 
- . ,, , ' 
by pictures by freshmen group that juniors and seniors handle pictures 
in an increasing way more efticiently · than do freshmen . 
T:ibk l,J . Summ., r y of the least s igniflc.::nt differen ces between the direction hy stimuli by class adjusted 
means on th e total o f the first response exceptional qualit y of re Hponse scores 
Dir ec ti on by 
s timuli hy No. Mean difference s 
class ranked of Ranked 
by means Ss. mea ns 12 11 10 9 8 6 5 4 3 2 
(1) 
In crcosc by 
pictures by 
6. 927* 6.879* 6. 223* s.811" * * Jr. and sr. 12 13. 25 7 5.339 4.505 4.184 3.126 1. 846 0.525 0.375 
(2) 
Dec rea se by 
words by 
* 6.506* 5.850* freshmen 19 12.884 6 .554 5.498* 4.903* 4.132 * 3.811 2.753 1.473 0.148 
(3) 
ln c rea 8e by 
words by 
6.406* 6.358* 5. 102* 5.350* six grade 8 12. 7 36 4.818 3.984 3.663 2.605 1.325 
(4) 
Decrease by 
picture s by 
5.081* fre s hmen 16 11.411 5.033 4. 377 4.025* 3.493 2.659 2.338 1.280 
(5) 
Decrease by 
words by 
Jr. and sr. 10 10.131 3.801 3. 753 3.097 2.745 2.213 1.379 1.058 
(6) 
De crease by 
pictur e s by 
Jr. and sr. 11 9.073 2.743 2.695 2.039 1.687 1.155 0.321 
(7) 
(11t ' r«..!tl Hl' hy 
p( l.' tllrl 'H hy 
f rl•Hlllnl ' l1 lh H. Vil l .t ,21 l. 1711 L. 718 I. 'J(,6 0.834 
(A) 
ln ,: n·11t-1~ by 
wordH by 
Jr. and sr. 11 7.918 1.588 1. 540 0.884 0.532 
(9) 
Increase by 
words by 
freshmen 22 7.386 1.056 1.008 0.352 
(10) 
Dccr e:iRe by 
pictun ,s by 
six grade 9 7 . 034 o. 704 0.656 
(11) 
Dec r ease by 
word s by 
slx grade 6.378 0.048 
(12) 
Increase by 
pictures by 
r.i x grade 12 6.330 
Least significant differen ce values between means: *tor .as level of significance= 1.96 
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In sununary of the preceding comparisons it can be concluded that 
the stimuli o.f pictu;r;es , i$. th.e most :iJnportant factox in pl;'oducing excep-
tional quality responses, 
There is a signi,ticant difference between th.e decrease by words by 
freshmen group (mean score~ 12.8841 compared with the increase by 
pictures by- six grade (mean score = 6.330), tft.e decrease By words by six 
grade (mean score= 6,3781, the decrease oy pictures by six grade 
(mean score= 7.034J, the increase by words By freshmen (mean score= 
7. 386), the increase oy words by junior and senior (mean score 
7. 918), and the increase by pictures by freshmen (mean score = 8. 7 52) 
experimental groups . Tl'le significantly lower scores among all of these 
groups can be explained by the lowering effect of the increase and/or 
six grade factors. 
There is a significant difference between the increase by words by 
six grade group (mean score = 12, 736) compared with the increase by 
pictures by six grade (mean score= 6.330), the decrease by words by 
six grade (mean score= 6.378), the decrease by pictures by six grade 
(mean score= 7.034) and the increase by words by freshmen (mean score 
7. 386) experimental groups . As a result of comparing the increase by 
words by six grade group with the increase by pictures by six grade 
group it appears that words used by six graders in an increasing manner 
results in more hi gh quality responses. The other cited six grade com-
parisons show that the increasing factor among six graders r..e.su-:U:s: in : 
higher quality scores, The comparison of th.e increase by words by six 
grade group with the increase by words by freshmen group indicates that 
six graders produce more exceptional quality · responses as a result of 
grouping words in an increasing way than do freshmen. Thus, it can be 
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concluded thqt not only does th.e increasing direction have an effect, 
but it has a stronger effect on si'x grader~ wao use words as their 
stimuli. 
The decrease by pictures by freshmen group (mean score~ 11.411) 
is signif:lcantly higfi..er wfLen compared to th.e increase by pictures by 
six grade (mean score= 6,3301 experimental group. Th.e decrease and 
fres ·hmen factors appear to oe responsiole for this difference. 
In sununary of the most important direction by stimuli by class 
interaction effects, the junior and senior experimental group produce 
more exceptional responses when increasing groups of pictures than 
increasing groups of words, Juniors and seniors give more exceptionai 
quality responses when increasing picture group sizes than do freshmen. 
Six graders produce more exceptional quality responses when increasing 
group size with words than they do with pictures. 
Poor quality of response 
In the poor quality of response category the rationale applied to 
the items does not hold for each item. The cognitive level score for a 
poor quality response is zero, therefore an analysis of covariance 
using cognitive level scores would yield zeros. The analysis on the 
first category scores in Appendix K, Table 97, shows a significant 
difference between directions. The mean nt.m1ber of poor quality res-
ponses is 2,747 compared with 1.605 for the decrease group. Thus it 
can be concluded that increasing group size results in more - poo; quality 
responses. 
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Regular quality of response 
The regular q_uality o;f! response category - indi .cates that the 
rationale for grouping is regular in the sense that the group~ng does 
not have additional clarification, nor doe~ it have an impoverished 
quality of content, Taole 44 ~s the summary of the analysis of covari-
ance between the experimental groups on th_e total quality of response 
cognitive level scores. Tne analysis shows no significant differences. 
Total of tne supplementary aspects scores 
Table 45 is the sunnnary of the analysis of covariance on the total 
of the supplementary aspects scores. It reveals a significant difference 
between the class levels . Table 46 is the summary of the least signi-
ficant differences between the class means on the total supplementary 
aspects scores. The analysis shows that the six grade group (mean 
score= 22.255) is significantly lower than the freshmen (mean score 
25.204) and the junior and . senior (mean score 24.953) experimental 
groups. There are no significant differences between the freshmen and 
the junior and seniors. It can be concluded from this analysis that 
the six graders produce significantly fewer high quality responses 
when compared with the other two class levels. 
Summary of the supplementary aspects analyses 
There was a significant difference between the class levels in the 
number of partial use of stimuli responses which indicated tha~ the 
six grade group used more of these low level responses. There was a 
significant direction by, clas _s interaction and a, significant direct:i,on 
by stimuli by class - interaction when the exceptiona,l responses were 
examined. In the direction by class interaction effect it appears that 
Table 44. 
Source of 
variation 
Direction 
Stimuli 
Cl ass 
Di rec ti on 
by stimuli 
Direction 
by class 
Stimuli 
by class 
Direction 
by _stimuli 
by class 
I. Q. 
( covariant) 
Residual 
Total 
Summary of the analysis of covariance between the 
expe rimental groups on the total number of regular 
responses scored according to the first category 
cognitive level score 
Sums of Mean 
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df squares squares F-ratio Probability 
1 19.488 19.488 0.704 o.4027 
1 9.690 9.690 o. 350 0.5549 
2 7.701 3.851 0.139 o. 8703 
1 30. 964 30. 964 1.118 0.2917 
2 109.948 54.974 1.985 0.1405 
2 64. 639 32.319 1.167 0.3138 
2 0.198 0.099 0.004 o. 9964 
1 1.527 1.527 0.055 0.8146 
170 4707.859 27. 693 
182 4971.680 - . -/ 
*Significant b eyo nd the .05 level. 
Table 45. 
Source of 
variation 
Direction 
Stimuli 
Cl ass 
Direction 
by stimuli 
Direction 
by class 
Stimuli 
by class 
Direction 
by . stimuli 
by class 
I.Q. 
(covariant) 
Residual 
Total 
Summary of the analysis of covariance between the 
experimental groups on the total of the supplementary 
aspects responses scored according to the first 
category cognitive level score 
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df 
Sums of 
squares 
Mean 
squares F-ratio Probability 
1 5.058 5,058 0.220 0,6399 
l 15.319 15. 319 0.665 o.4159 
* 2 295.169 147.584 6.408 0.0021 
1 1.620 1. 620 0.070 0.7912 
2 60. 966 30,483 1. 324 0.2688 
2 21. 808 10.904 0.473 0.6237 
2 47.706 23 .853 1.036 o. 3571 
1 271. 574 271. 574 11. 792 0.007 
171 3938.057 23.030 
183 4922.953 -. -/ 
*Significant beyond the .05 level. 
Table 46. 
Comparison of 
experimental 
group means 
Si x grade 
versus 
freshmen = 
Six grade 
versus 
jr. and sr. 
Freshmen 
versus 
jr. and sr. = 
Summary of the least significant differences between the 
class adjusted means on the total of the supplementary 
aspec ts responses scored according to the category 
cognitive level score 
22.255 
25. 204 
22.255 
24.953 
25.204 
24. 9 53 
Absolute 
difference 
between 
means 
2. 949 
2.698 
0. 250 
t 
1.960 
1.960 
1.960 
Least s ignif-
i cant differ-
ence be tween 
means 
1.656 
2.017 
1.809 
Conclusion 
P ~ 0. 05 
P < 0 .05 
N.S. 
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the increase factor in combination with. th..e freshmen factor results in 
more exceptional quality , responses, and the decrease factor in combina-
tion w:i. th. th.e six grade .factor results in fewer exceptional quality 
responses wh..en compared to th..e junior and senior group. The major 
direction by st±rnul± oy, clas .s ;i:,nte:raction effects are as follows: 
Juniors and seniors produce more exceptional quality responses when they 
use pictures to increase group size than do fresfunen who use words. 
Juniors and seniors who use pictures to increase the size of their groups 
produce more quality responses than when they use words (Thus, they 
handle pictures more efficiently). Juniors and seniors give more 
exceptional responses when increasing group size with pictures than do 
freshmen, Six grade suojects who increase group size using words pro-
duce more high quality responses than when using pictures. 
The total of the supplementary aspects scores indicated that the 
six grade group produces fewer high quality responses when compared with 
the other grade levels. 
Level of Specificity 
The level of specificity refers to how general or specific the 
reason for grouping is. Three levels of specificity were defined: 
specific, middle and general, Hypothesis four states that there would 
be no differences among the experimental groups in the level of speci-
ficity used in classifying. 
- - ... ,,,. 
Specific level of speci~icity 
In the specific category the reason for grouping wa~ a least in-
clusive response, Table 47 is the summary of th.e analysis of covariance 
Table 47. 
Source o[ 
variation 
Direction 
Stimuli 
Class 
Dir ec tion 
by stimuli 
Directi on 
by class 
Stimuli 
by cla 9s 
Direction 
by stimuli 
by class 
I.Q. 
( covariant) 
Residual 
Total 
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Sutmnary of the analysis of covariance between the experi-
mental groups on the total number of specific responses 
scored according to the first category cognitive 
level score 
df 
1 
1 
2 
1 
2 
2 
2 
1 
169 
181 
Sums of 
squares 
190.472 
8.430 
9.811 
10.016 
o. 204 
51.219 
15.064 
o.soo 
1654.451 
1950.093 
Mean 
squares 
190.472 
8.430 
4.905 
10. 016 
0.102 
25.609 
7,532 
0.500 
9.790 
F-ratio Probability 
* 19.456 0.0000 
0.861 0.3550 
0.501 0.6069 
1.023 o. 3130 
0.010 0.9896 
2.616 0.0760 
o. 769 0.4650 
0,051 0.8216 
- . -., 
*Significant beyond the .05 level. 
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between the experimental groups on the total of the specific cognitive 
leyel scoxes, The analy~i~ shows that there ia a ~igniftcant difference 
between the directions, The mean speci!icity score for increasing 
group size is. 8.831 compared with 6.745 for the decreasing groups. 
Therefore, increasing group size appears to result in more specific 
responses than does decreasing group size. 
Middle level of specificity 
In the middle level of specificity category the reason for grouping 
was a middle level of inclusiveness in which the response fell between 
the specific and general levels. Table 48 is the summary of the analy-
sis of covariance between the experimental groups on the middle level of 
specificity scores. The analysis reveals a significant difference be-
tween directions and a significant direction by stimuli interaction 
effect, The mean middle level of specificity score for increasing 
group size is 7. 433 compared with 10. 297. This indicates that decreas-
ing group size results in more middle level of specificity responses. 
This appears to indicate that decreasing group size results in more 
mature, higher cognitive level responses . 
. Table 49 is the summary of the least significant differences 
between the direction by stimuli means on the middle level of specifi-
city scores, There is a significant difference between the increase 
by pictures group (mean score 
by pictures group (mean s.core 
6.544) when compared with the decrease 
11.0031, It appears that tli._e dec;ea~ ·e 
factor i .s res.pon~ifile for the h:lgher decrease b.y pictures i;;core and 
results :ln more middle level of spec;iJicity- responses B.y this group. 
Table 48. 
Source of 
variation 
Direction 
Stimuli 
Class 
Direction 
by stimuli 
Direction 
by class 
Stimuli 
by class 
Direction 
by . stimuli 
by class 
I.Q. 
( covariant) 
Residual 
Total 
Summary of the analysis of covariance between the 
experimental groups on the total number middle level 
of specificity responses scored according to the 
first category cognitive level score 
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df 
Sums of 
squares 
Mean 
squares F-ratio Probability 
* 1 288.825 288.825 13.044 0.0004 
1 1.178 1.178 0.053 0.8179 
2 74. 724 37.362 1.687 0.1888 
1 89.426 89.426 * 4.039 0.0464 
2 11. 423 s. 711 0.258 o. 7730 
2 73.327 36.663 1.656 0.1947 
2 19.630 9.815 0.443 o. 6429 
1 11. 684 11. 684 0.528 0.4689 
137 3033.465 22.142 
149 3630.293 
*Significant beyond the .05 level. 
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Table 49. Summary of the least significant differences between the 
direction by stimuli adjusted means on the total number 
of middle level of specificity responses scored according 
to the category cognitive level score 
Absolute Least signif-
Comparison of difference icant differ-
experimental between ence between 
group means means t means Conclusion 
Increase by pictures 6.544 
versus 1. 778 1.960 2.183 N.S. 
Increase by words 8.322 
Increase by pictures 6.544 
versus 4.459 1.960 2.183 p< o. 05 
Decrease by pictures 11. 003 
Increase by pictures 6.544 
versus 3.048 1. 960 2.183 P<0.05 
Decrease by words 9.592 
Increase by words 8.322 
versus 2.681 1.960 2.183 P<0.05 
Decrease by pictures 11. 003 
Increase by words 8.322 
versus 1. 270 1.960 2.183 N.S. 
Decrease by words 9.592 
Decrease by pictures 11.003 
versus 1.411 1.960 2.183 N.S. 
Decrease by words 9.592 
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There is. a si gnificant difference between the increase by pictures 
group (mean score "' 6, 544) and the decrease by words group (mean score = 
9_, 592).. lt can fie concluded :ln tftis : case that both_ th._e decrease factor 
as well as the word factor contributed to the higfi.e;r decrease by words 
score. 
There is a significant difference between the increase by words 
group (~ean score= 8.3221 and the decrease By ptctures group (mean 
score= 11.003), It can be concluded that both the decrease factor and 
the picture factor were responsiole for the higher decrease by pictures 
score. 
In sununary of the direction By stimuli interaction analysis, it 
appears that the decreasing factor has a strong effect in producing 
more middle level of specificity responses, and it has even a stronger 
effect · when it interacts with the word or picture factors. 
General level of specifici,ty 
In the general level of specificity category the reason for 
grouping was a most inclusive response. Table 50 is the summary of the 
analysis of covariance between the experimental groups on the general 
leve .l of speci f icity scores. The analysis reveals no significant 
results. There are no responses in one cell, the increase by pictures 
by six grade experimental group. 
Total of the level of specificity scores 
Table 51 is the summary of the analysis of coyariance on the total 
number of level of spec:Uic:lty ;res.pons.es. It reveals a significant 
difference between the directions of grouping. The mean level of 
specificity score for increasing groups is 15 . 648 compared with 16,884 
Table 50. 
Source of 
variation 
Direction 
Stimuli 
Clas .s 
Dir ection 
by stimuli 
Direction 
by class 
Stimuli 
by class 
Direction 
by stimuli 
by class 
I.Q. 
( covariant) 
Residual 
Total 
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Summary of the analysis of covariance between the experi-
mental groups on the total nt.nnber of general responses 
scored according to the first category cognitive 
level score 
df 
1 
1 
2 
1 
2 
2 
1 
1 
22 
33 
Sums of 
squares 
10. 551 
8.458 
40.845 
60. 483 
56.187 
41.244 
38.282 
114.419 
339. 782 
697.765 
Mean 
squares 
10.551 
8.458 
20.422 
60.483 
28.093 
20.622 
38.282 
114. 419 
15.445 
F-ratio Probability 
0.683 0.4174 
0.548 0.4671 
1.322 0.2869 
3.916 0.0605 
1.819 0.1858 
1. 335 0.2836 
2.479 0.1297 
7.408 0.0125 
- . -~ 
*Significant beyond the .05 level. 
Table 51. Sununary of the analysis of covariance between the 
experimental groups on the total of the level of 
specificity responses scored according to the 
first category cognitive level score 
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Source of 
variation df 
Sums of 
squares 
Mean 
squares F-ratio Probability 
Dir ection * 1 66. 877 66. 877 4.500 0.0353 
Stimuli 1 2.645 2.645 0.178 0.6738 
Cla$S 2 25.974 12.987 0.874 0.4194 
Direction 
by stimuli 1 24. 973 24.973 1.681 0.1965 
Dir ection 
by class 2 20.899 10.449 0.703 0.4966 
Stimuli 
by class 2 61. 965 30.983 2.085 0.1274 
Direction 
by stimuli 2 6. 765 3.382 0.228 0.7967 
by class 
l.Q. 1 o. 869 0.869 0.058 0.8093 
( covariant) 
Residual 169 2511.370 14.860 
Total 181 2740.379 
*Significant beyond the .05 level. 
for decreasing group size. This result indicates that decreasing 
group size requltq in more general responses as opposed to specific 
responses, 
Sµmmary:: ,of, th_e level . o.f specificity analyses 
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The specific level of specificity analysis indtcates that increas-
ing group size results in more specific responses as compared to de-
creasing group size. The middle level of specificity analysis yields a 
significant directional difference as well as a significant direction 
by stimuli interaction. Decreasing group size results in more middle 
level of specificity responses. The interaction analysis indicates that 
the decrease factor is a potent influence, and in combination with the 
pictures or words factors, interacts to produce more middle level of 
specificity responses. 
An_a,ly ,se,s of Unique Reasons, Memory and Attitudes 
Unique reasons 
The unique reasons score was derived by counting the total number 
of different reasons a subject gave for all his groupings. Hypothesis 
five states that there would be no differences among the experimental 
group in the number of unique reasons used in classifying. Table 52 is 
the summary of the analysis of covariance between the experimental 
groups on the number of unique reasons given when classifying. The 
analy£is shows a significant difference between directions, between 
class level~, and a s·igni.f icant stimuli. by class interaction. The mean 
number of unique reason for increasj_ng group s;i.ze is 13.058 compared w;i.th 
11.690 for the decreasing groups. Therefore, it can Be concluded that 
Table 52. 
Source of 
variation 
Direction 
Stimuli 
Class 
Direction 
by stimuli 
Direction 
by class 
Stimuli 
by class 
Direction 
by stimuli 
by class 
I.Q. 
( covariant) 
Residual 
Total 
174 
Summary of the analysis of covariance between the experi-
mental groups on the number of unique reasons given when 
classifying 
df 
1 
1 
2 
1 
2 
2 
2 
1 
171 
183 
Sums of 
squares 
82.968 
0.367 
98.862 
25.111 
45.577 
85.384 
24.471 
35.925 
2338.920 
2785.740 
Mean 
squares 
82. 968 
0.367 
49,431 
25 .111 
22.788 
42. 69 2 
12.236 
35. 925 
13,678 
F-ratio Probability 
* 6.066 0.0148 
0.027 0.8701 · 
* 3.614 0.0290 
1. 836 0.1772 
1. 666 0.1920 
* 3.121 0.0466 
0.895 0.4108 
2.626 0.1069 
*Significant beyond the .05 level. 
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increasing the size of groupings results in a greater number of differ-
ent reasons for the groupings. 
Table 53 is the sununary of the least signi,fi:cant dif;i;erences be<" 
tween the class means on the total number of uni~ue reasons given for 
grouping. Th_e six grade level (mean score = 11.2521 was significantly 
lower than the freshmen Gnean score= 12.8621 and the junior and senior 
(mean score= 13.009) groups. There was no significant difference be-
tween the freshmen and junior and senior groups. This result indicates 
that six graders give significantly fewer different reasons when 
grouping. This result is based on the total of all reasons and may be 
biased as a result of the freshmen and junior and senior groups giving 
more responses. 
Table 54 is the summary of the least significant differences be-
tween the stimu l i by class means on the total number of unique reasons 
given, Most of the significant interactions can be explained because 
they contain differences in class levels between the six grade level 
and either freshmen or junior and senior levels, One important signi-
ficant d·ifference is between pictures by freshmen (mean score = 13.819) 
and words by freshmen (mean score= 11.904). This indicates that 
freshmen groupin g pictures produce more unique reasons than do freshmen 
grouping words. The picture factor appears to be the facilitating 
element. 
Memory 
The memory· score was. derived by count:lng the toticl.l number of correct 
responses when the subjects were asked to recall as many of the stimuli 
as they could that were used in the groupings. Hypothesis six states 
Table 53. Summary of the least significant differences between the 
class adjusted means on the total number of unique 
reasons given when classifying 
Comparison of 
experimental 
group means 
Si x grade 
versus 
freshmen = 
Six grade 
versus 
jr. and sr. 
Freshmen 
versus 
jr. and sr. = 
11. 252 
12.862 
11. 252 
13. 009 
12 .86 2 
13.009 
Absolute 
difference 
between 
means 
1.610 
1. 7~7 
0.147 
t 
1. 960 
1. 960 
1.960 
Least signif-
icant differ-
ence be tween 
means 
1. 276 
1.554 
1.394 
Conclusion 
P < o. 05 
P ~ 0. 05 
N.S. 
-. 
/ . 
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Table 54. Summary of the least sig nificant differences between the s Limuli by class 
adjusted means on the total number of unique reasons given when classifying 
Comparis on of Absolute differ- Least significant 
experimental ence between difference between 
group means means means Conclusion 
Pictures by six grade = 11. 049 
versus 2. 770 1.960 2.125 P<. 0.05 
Pictures by freshmen 
-
13.819 
P.lctures by six grade 
-
11. 049 
versus 1.343 1.960 2.076 N.S. 
Pi c tures by jr. and sr. • 12.392 
Pie tu res by six grade = 11.049 
versus 1. 078 1.960 1.889 N.S. 
Words by six grade 9. 971 
Pictures by six grade 11. 049 
versus 0.855 1. 960 1. 276 N. S. 
Words by freshmen = 11. 904 
Pictures by six grade 11. 049 
versus 2.578 1. 960 2.076 P-<.0.05 
Words by jr. and sr. = 13. 627 
Pictures by freshmen c 13 .81 9 
versus 1. 427 1.960 1.999 N.S. 
Pictures by jr . and sr. 
-
12. 392 
Pictures by freshmen = 13.819 
versus 2.365 1.960 1.833 P<0.05 
Words by six grade = 11. 454 
Plclurcs by freshmen = 13. 819 
versus 1. 915 1. 960 l. 715 p<.0.05 
Words by freshmen 
-
11. 904 
Pictures by freshmen = 13. 819 
versus 0.192 1.960 l. 944 N.S. 
Words by Jr. and sr. . 13. 627 
Pictures by .Ir. nnd sr. . J 2 . 392 
vcr::1u s 0.938 1. 960 2.125 N.S . 
Word8 by six gra<le 
-
J l. 454 
Pictures by Jr. and sr. 
-
12.392 
versus 0 . 488 1. 960 1.944 N.S. 
Words by freshmen = 11. 904 
Pictures by j r. and sr. 12.392 
versus 1. 235 1.960 1.999 N.S. 
Words by j r. and sr. = 13.627 
Words by six grade = 11. 454 
versus 0.450 1. 960 1. 746 N.S ·. 
Words by freshmen = 11. 904 
Words by six grade = 11. 454 
versus 2 .17 3 1.960 2.025 P.( 0.05 
Words by jr. and sr. • 13.627 
Words by freshmen • 11.904 
versus l. 723 1. 960 1. 776 N'. s. -,, 
Words by jr. and sr. 13.627 
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that there would be no differences among the experimental groups in the 
number of stimuli recalled after classifying. Table 55 is the summary 
of the analysis of covariance between the experimental groups on the 
number of stimuli recalled after grouping. The analysis reveals signi-
ficant differences between direction, stimuli class, direction by 
stimuli, and direction by stimuli by class groups. 
The mean recall score for the increase group is 19.422 compared 
with 18.025 for the decreasing groups. Therefore, increasing group 
size appears to have a facilitating effect on memory. The mean recall 
score for pictures is 19.640 compared with 17.808 for words. Therefore, 
pictures have a more facilitating effect on memory than do words. 
Table 56 is the summary of the least significant differences be-
tween the class means on the number of stimuli recalled. There is a 
significant difference between the six grade (mean score= 16.485) and 
the freshmen (20.154) and junior and senior (19.534) experimental 
groups. Therefore six graders remember fewer stimuli than the other 
class levels. There is no significant difference between the freshmen 
and the junior and senior groups. 
Table 57 is the summary of the least significant differences be-
tween the direction by stimuli means on the number of stimuli recalled. 
The significant difference between the increase by pictures (mean score 
% 19.685) compared with the decrease by words (mean score= 16.456) 
group is a result of the combined facilitating effect of both the 
picture and the decrease factors. There is a significant inter~ction ' 
effect in the increase by words (mean score x 19.159) group compared 
with the decrease by words group. The increase factor is probably the 
facilitating agent in this interaction. There is a significant 
Table 55. 
Source of 
variation 
Direction 
Stimuli 
Class 
Direction 
by s d.muli 
Direction 
by class 
Stimuli 
by class 
Direction 
by stimuli 
by class 
I. Q. 
( covariant) 
Residual 
Total 
179 
Summary of the analysis of covariance between the experi-
mental groups on the number of stimuli recalled after 
grouping 
df 
1 
1 
2 
1 
2 
2 
2 
1 
158 
170 
Sums of 
squares 
80.995 
137. 274 
411.802 
70. 9 62 
6.095 
12. 9 69 
88.546 
256.309 
1694.019 
2982.643 
Mean 
squares 
80.995 
137.274 
205.901 
70.962 
3.048 
6.484 
44.273 
256.309 
10. 7 22 
F-ratio Probability 
* 7.554 0.0067 
* 12.803 0.0005 
* 19. 204 0.0000 
* 6.619 0. 0110 
0.284 0.7529 
o. 605 0.5474 
* 4.129 0.0179 
23.906 0.0000 
- , -~ 
*Significant beyond the . 05 level. 
Table 56. 
Comparison of 
experimental 
group means 
Six grade = 
versus 
freshmen 
Six grade 
versus 
jr. and sr. = 
Freshmen 
versus 
jr. and sr. 
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Sunnnary of the least significant differences between the 
class adjusted means on the total number of stimuli 
recalled 
16.485 
20.154 
16.485 
19. 534 
20.154 
19. 534 
Absolute 
difference 
between 
means 
3. 669 
3.049 
0.620 
t 
1.960 
1.960 
1.960 
Least signif-
icant differ-
ence be tween 
means 
1.184 
1. 331 
1.235 
Conclusion 
P .<. o. 05 
P < o. 05 
N.S. 
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· Table 57. Summary of the least significant differences between the 
dir ection by stimuli adjusted means on the total number of 
stimuli recalled after classifying 
Absolute Least signif-
Comparison of difference icant differ-
experimental between ence between 
group means means t means Conclusion 
Increase by pictures 19.685 
versus 0,526 1.960 1.407 N.S. 
Increase by words 19.159 
Increase by pictures 19.685 
versus 0.089 1.960 1.407 N.S. 
Decrease by pictures 19.596 
Increase by pictures 19.685 
versus 3.229 1. 960 1.407 P<0.05 
Decrease by words 16.456 
Increase by words 19.159 
versus o.437 1.960 1. 407 N.S. 
Decrease by pictures 19. 59 6 
Increase by words 19. 159 
versus 2.703 1.960 1. 407 P < a.as 
Decrease by words 16.456 
Decrease by pictures 19.596 
versus 3.160 1. 960 1. 407 P<.0.05 
Decrease by words 16.456 
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diJference between the decrease by picture (mean score= 19.596) and 
the decrease by- words (inean score ::; 16.4562 experi.mental groups. It may 
be concluded that in this difference th..e picture factor h.ad a more 
facilitating memory efiect with the decrease groups than did the words. 
Table 58 is the summarY' of the least si.gnificant differences be~ 
tween the direction By stimuli by- class means on the number of stimuli 
recalled. A significant difference was found i,ndicating a higher 
memory score (mean score c 22.214) for the increase by pictures oy 
freshmen experimental group when it was compared with the decrease by 
words by six grade (j.nean score = 13,848), the decrease by words by 
junior and senior (mean score= 16.750), the increase by pictures by 
six grade (mean score= 17.081), the increase by words by six grade 
(mean score = 17 .178), the decrease by pictures by six grade (mean 
score 17,831) , the decrease by words by freshmen (mean score= 18.770) 
and the increase by words by freshmen (mean score= 19.071) experi-
mental groups, In interpreting why these groups are significantly lower 
it can be noted that they all contain the previously proven debilitating 
memory effects of decrease, six grade or word factors. These factors 
appear to have a clllilulative debilitating effect, with the six grade 
level being the strongest of the debilitating agents. A single most 
interesting result in this comparison is that freshmen remember signi-
ficantly more stimuli when increasing groups with pictures than they do 
with words. This is not the case with juniors and seniors bec~use .ttey 
- . ~ 
handle both stimuli equall¥ well in an inc;reasi,ng manner. This illus-
trates an interesting quantitatiye difference between freshmen and 
juniors and seniors. 
Tnble 58. Sununa ry of th<' Least sig nifi ca nt differences be tween th e direction by stimuli by class adjust ed 
means on the numbe r o f stimuli re called 
Direction by 
stimuli by No. Mean differences 
class ranked of Ranked 
by means Ss. means 12 11 10 9 8 6 4 3 2 
(1) 
Incr eaRe by 
pie tu res hy 
8.366* 5.464* 5.133* 5.036* 4 . 383* 3,444* 3.143* 2.454 freshmen 13 22.214 1.817 1.655 0.986 
(2) 
Increase by 
words by 
Jr. and sr. 11 21.228 7.380* 4.478* 4.147* 4.oso* 3,397* 2.458 2.157 1.468 0.831 0.669 
(J) 
Decrea se by 
pictures by 
J . 809* 3.478* 3.381* 2. 128* freslunen 16 20.559 6. 711 * 1. 789 1.488 o. 799 0.162 
(4) 
Dec rea se by 
pictures by 
3.647* 3.316* 3.219* jr. and sr. 11 20.397 6.549* 2.566 1.627 1. 326 0.637 
(5) 
Increase by 
pictures by 
5. 912* 3.090* 2.679* 2.s82* jr. and sr. 14 19.760 1. 929 o. 990 0.689 
(6) 
In c rease by · 
pictures by 
s.223* freshmen 20 19. 071 2.321 1. 990 1.893 1. 240 0,301 
(7) 
Decrease by 
words by 
4. 922* freshmen 17 18. 770 2.020 l.'689 1.592 0.939 
(8) 
Decrease by 
pictur es by 
3.983* s ix grade 13 17.831 1. 081 o. 750 0.653 
(9) 
In c rease by 
words by 
J . 330* six grade 14 17.178 0.428 0.097 
(10) 
lncrease by 
pictures by 
* six grade 15 17.081 3.233 0.331 
(11) 
Decr ease by 
words by 
2.902* j r. and sr. 12 16.750 
(12) 
Decrease by ~~ 
words by 
six grade 15 13. 848 
Least significant difference values between means: *for .05 level of significance~ 1.96 
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A significant difference was found indicating a higher memory 
score (mean score~ 21,2281 for the increase by words by junior and 
senior group when rt was compared with. tll.e decrease oy wc.rds by six 
grade (mean score= 13.8481 7 the decrease by words uy juntor and senior 
(mean score =; 16.7501, the increase by· pictures by six grade (mean 
score = 17, 081), the increase by words by· six grade (mean score = 
l].178) and the decrease ffy pictures by six grade (mean score= 17.831) 
experimental groups. These are all expected differences due to the 
single and combined effects of the decrease, words, and six grade 
factors, 
A significant difference was found indicating a higher memory score 
(mean score= 20,55g) for the decrease by pictures by freshmen group 
when it was compared with the decrease by words by six grade (mean 
score 13.848), the decrease by words by junior and senior (mean 
score 16.750), the increase by pictures by six grade (mean score 
17.081), the increase by words by six grade (mean score= 17,178}, and 
the decrease by pictures by six grade (mean score= 17.831) experi-
mental groups. These significantly lower scores are explained by the 
strong debilitating effects on memory of the six grade and word factors. 
All the significant interactions in table 58 can be explained by 
the debilitating effects of the six grade, word, or decreasing factors 
interacting singly or in unison to produce lower memory scores. It 
is notable tfl;:lt the si gnifi cantly lowest memory score (mean score~ 
.. ,,. . ' 
lJ, 848) was in the decrease o.y words by six grade group which contained 
all three debilitating tactors. 
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Stimuli attitude 
The attitude towa.rd stimuli was measured using th.e bipolar adjec~ 
tive ~cales presented in A~pendix E. Hypothesis seven sta.tes th.at there 
would f>e no differences. , among the experimental groups in the:tr atti-
tudes toward the stimuli after classify ,ing. Table 59 i .s th.e sununary of 
th.e analysi& of covarrance between th.e experimental groups on attitudes 
toward stimuli after grouping. Taere are no significant differences 
revealed. 
Task attitude 
Like the attitude toward stimuli, the task attitude was measured 
using bipolar adjective rating scales presented in Appendix E, Hypo-
thesis eight stated that there would be no differences among the experi-
mental groups in their attitudes toward the tasks after classifying. 
Table 60 is the summary of the analysis of covariance between the 
experimental groups on attitudes toward tasks after grouping. Th.ere are 
no significant differences shown. 
Summary of the unique reasons, memory, and attitudes analyses 
Significant differences were found in the number of unique reasons 
produced between the direction, the class and the stimuli by class 
groups. Increasing group size results in more unique reasons. The six 
grade group produces fewer unique reasons than do the freshmen and the 
junior and senior groups. Th.ese results are based on th.e total_of , al~ 
- .. ,, . 
responses and may be biased due to six graders producing fewer responses. 
In the stimuli oy clqss interaction efiect most of th.e results can be 
attributed to the influence of class level, One important interaction, 
Table 59. 
Source of 
variation 
Direction 
Stimuli 
Class 
Direction 
by sd.muli 
Direction 
by class 
Stimuli 
by class 
Direction 
by stimuli 
by class 
I.Q. 
( covariant) 
Residual 
Total 
186 
Summary of the analysis of covariance between the experi-
mental groups on attitudes toward stimuli after grouping 
df 
1 
1 
2 
1 
2 
2 
2 
1 
129 
171 
Sums of 
squares 
116. 480 
23.763 
70.670 
21.018 
161. 978 
185.697 
90.826 
24.542 
11427.855 
12120.695 
Mean 
squares 
116. 480 
23.763 
35.335 
21.018 
80.989 
92.848 
45.413 
24.542 
71.873 
F-ratio 
1. 621 
0.331 
o. 492 
o. 292 
1.127 
1. 292 
0.632 
0.341 
Probability 
0.2848 · 
0.5662 
0.6126 
0. 5895 
0.3266 
0.2775 
0.5330 
0.5599 
- . -~ 
*Significant beyond the . 05 level. 
Table 60. 
Source of 
variation 
Direction 
Stimuli 
Class 
Direction 
by stimuli 
Dir ec tion 
by class 
Stimuli 
by class 
Direction 
by stimuli 
by class 
I. Q. 
( covariant) 
Residual 
Tot.Jl 
187 
Summary of the analysis of covariance between the experi-
mental groups on attitudes toward tasks after grouping 
df 
1 
1 
2 
1 
2 
2 
2 
1 
156 
168 
Sums of 
squares 
1.583 
19.448 
113. 614 
0.391 
382.974 
532.793 
260.553 
13.409 
11706. 652 
19049.465 
Mean 
squares 
1. 583 
19.448 
56.807 
0.391 
191. 487 
266. 396 
130. 277 
13.409 
113. 504 
F-ratio Probability 
0.014 0.9062 
0.171 0.6795 
0.500 0.6072 
0.003 0.9533 
1. 687 0.1884 
2.347 0.0990 
1.148 0.3199 
0.118 0.7315 
*Significant beyond the .05 level. 
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however I indicates that fres.hmen grouping pie tures, produce more unique 
reasons than ~ith woxds, 
The rt1emorY' analys .is., shpws s:LgniJ:icant di :rection, stimuli., class, 
direction oy. stimuli 1 and direction By, stimul:i: By class effects. The 
effect of increasing group size and the effect of pictures result in 
better recall. The s·ix grade group recalls fewer items than the fresh-
men and juniors and seniors. The significant direction oy stimuli 
interactions canoe explained by the deoilitating effects of the decrease 
and word factors interacting cumulatively to produce significantly lower 
recall scores. The direction by stimuli by class interactions can be 
explained by the single and cumulative effects of the decrease, words; 
and six grade factors interacting to produce significantly lower memory 
scores. 
There were no significant differences among the experimental groups 
in either stimuli or task attitudes. 
Other analy~ 
Appendix K contains Tables 61 to 102 of number four scores on the 
data sheet which lists the total scores by category of all f:Lrst 
reasons given for grouping. Appendix L contains Tables 103 to 145 of 
the number ten scores on the data sheet which lists the total of all the 
single highest cognitive level scores given by the subject. 
Sumr.iary 
It was found that there were signiticant differences between the 
class levels :i:n :Lntelligence; therefore, t h_e clnc:\lysis of covariance 
technique was used in the analysis of the data. It was also found that 
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six grade subjects produced fewer reasons for their grou~ings than did 
freslunen and juniors and seniors, Jor th;ls reason the analyses that 
were reported were based on scores uncontaminated by- dit!erences in the 
numbers 0£ responses between the experi~ental groups . These analyses 
were numbers - four, ei,ght and ten on tI-te data sheet. Number four lists 
the total score, by, category , of all first reasons g:i;ven for grouping . 
Number eight lists the t otal of th_e first reasons for all the groupings 
by their category cognitive level score as illustrated in Figure 5. 
Number ten lists the total of all the single highest cognitive level 
scores. The results of the three analyses were almost identical; there-
fore, the data from the numoer eight scorine technique was presented in 
chapter four, and the other analyses were presented in the appendices. 
In the grouping structure analyses it was found that decreasing 
group size resulted in higher superordinate cognitive level scores, 
lower thema scores, and a higher overall grouping structure score . This 
indicated that decreasing group size is related to higher cognitive 
level functioning and a more efficient grouping structure. There were 
no significant differences found in the complex grouping analysis. In 
the thema analysis it was found that the increasing group compared with 
the decreasing group produced more thema scores, and that the six grade 
group produced more thema responses than did freshmen. However, there 
was no significant difference between the juniors and seniors and six 
graders in therna scores . There was a significant stimuli, by class 
-,, :- ' 
interaction effect in the thema analysis wh_ich. appeared to be the result 
of the single and cambined et,eects of the six grade and increase 
factors to produce more thema responses . 
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In the s:iJ-.iple association analyses it was .found that the h.eaping 
attrib.ute 7 itemized naming 7 and J:iat categories Y"ielded no significant 
d:i,J:.ference~ . and w:e:i:e of little use. as scoring categories ,for th.e age 
levels in the present study ·, Th.e decrease by pictures by six grade 
group yielded the hignest nwnber of edge matching responses, The total 
analysis indicated taat more simple assoc~ation responses were given 
tn the increasing group&, The lowest simple association score was in 
the decrease by pictures f>y freshmen group. It was concluded that the 
decrease factor in certain combinations with words, six grade, and 
freshmen factors produces very few simple association responses. 
In the concrete attrioute analyses there were too few perceptual ' 
labeling responses for an analysis, There were no significant differ-
ences between the experimental groups in perceptual location or func-
tional · association responses. In the functional dependence (extrinsic) 
analysis, the decreasing groups scored significantly higher than the 
increasing groups, and the six graders scored significantly higher than 
the freshmen. In the functional dependence (intrinsic) analysis, six 
graders scored significantly higher than the freshmen. There was a 
significant stimuli by class interaction in the functional dependence 
(intrinsic) analysis , and it was suggested that a combination of pie-
tures with six grade results in higher concrete scores. The functional 
dependence (situational) analysis shows that the six grade group scores 
significantly higher than th.e freshmen and juniors and seniors. T:_he . 
. '/ 
analysis on the total of the concrete attribute scores indicates that 
the si .x grade group produces significantly more concrete attribute 
responses th.an do tae fresfunen and juniors and seniors. 
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In the representational analyses the siJnple representational 
analyai& y:t.elded a si-gni.;f;icant directi_onal effect with. th.e decreasing 
grQup having a h~gher cognttive leyel score. Th..e compound representa~ 
tional analysis also yielded a sign:j . .ficantly hjgher cognit:j.ve level 
score for the decrease gxoup. Th..ese results lead to th..e conclusion that 
decreasing the s:i;ze of group:tngs results in more of tTte h.i,gh level 
representational responses and a h;lgher cognitive level of functioning. 
There were too few- responses in the relational category for an analysis. 
In the symbolic, affective representational (simple) and the affective 
representational (abstractJ analyses there were no significant differ-
ences found . The total representational attri5ute analysis yielded a ' 
significant directional effect, a significant class level effect, and a 
significant direction By class interaction effect. The decrease group 
had a higher cognitive level scorei the six grade group had a lower 
cognitive level score when compared with the freshmen and the juniors 
and seniors; the direction by class interaction reflected the class and 
directional differences. 
In the total attribute cognitive score analysis, decreasing group 
size resulted in an overall higher level of grouping attribute , cogni-
tive functioning. In addition to the significant directional effect 
there was a si gnificant direction by stimuli by class interaction: It 
was apparent that juniors and seniors handle words as efficiently when 
decreaaing group size as freslunen do when they decrease group size . 
- ... ... ,,, . . 
usi.ng pictures .> h..oweye;r 1 juniors. and aen;i.or~ do not handle pictures when 
decreasing group si'ze aa e{fici .ently as freshmen. This leads to :;ome 
interesting conclusions regard:i;ng the differences between juniors and 
seniors in their ab:tlity to handle different forms of stimuli, The more 
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abstract word stimuli appear to be handled more efficiently by the 
old el;' j unioxs and senio.rs 1 wh.ereas the younger freshmen handle the more 
concrete pi_ctures more e.i!fictently. Th:us,, there m&y he some g,uanti-
ta.tive cognitive dijferences . between the juniors and seniors in their 
ability to handle different levels of abstr&ct stimuli. Other analyses 
indicated th.at the six grade group does not handle the picture stimuli 
as efficiently as do the fresfunens however, six grade subjects 
apparently handle pictures, in a decreasing manner, as well as juniors 
and seniors. Other significant differences in the three-way interaction 
were explained by the influence of increase and/or six grade factors 
which appear to have a debilitating effect on cognitive level scores. 
In the supplementary aspects analyses w~en testing the partial use 
of stimuli variable it was found that the six grade group used signi-
ficantly more of these low level responses than did freslunen and juniors 
and seniors. In examining the exceptional quality of responses there 
was found a significant direction by class interaction and a significant 
direction by stimuli by class interaction. In the direction by class 
interaction effect it was concluded that the increase factor in com-
bination with the freslunen factor results in a high number of excep-
tional quality responses; the decrease factor in combination with the 
six grade factor resulted in few exceptional quality responses when 
compared to the junior and senior group. The major direction by 
stimuli by class interaction effects were as follows; Juniors and 
-,, -
seniors produced more exceptional quality responses when they used pie-
tures to increase group size than did freshmen who used words, Juniors 
and seniors who ~sed pictures to increase th.e size of taeir groups 
produced more quality responses than when they used words, Q:hus, they 
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h..andle pictures more efficiently). Juni .ors and seniors gave more 
exceptional responses when increasing grour size with.picture$ than did 
j;resh111en. S:i::x grade subjects who increased g;roup size ustng words pro-
duced more high quality responses than when using pictures. The total 
of the supplementary aspects scores indicated th_at th..e six grade group 
produced fewer high quality , res?onses when compared with. the other grade 
levels, 
The specific level of spec:tficity analysis indicated that increas-
ing group size resulted in more specific responses as compared to 
decreasin/j group size. The middle level of spec:i.ficity analysis indi.-
cated a significant directional difference as well as a significant 
direction by stimuli interaction. Decreasing group size resulted in 
more middle level of specificity responses (Thus, this may indicate a 
higher · level of functioning). The interaction analysis indicated that 
the decrease factor is a potent influence, and in combination with the 
pie tures or words factors,· interact to produce more m:i,ddle level of 
specificity responses. 
Significant differences were found in the number of unique reasons 
produced between the direction, the class, and the stimuli by class 
groups. Increasing group size resulted in more unique reasons. The 
six grade group produced fewer unique reasons than did the older groups . 
These results are based on the total of all responses and may be 
biased due to s:i.x graders producing fewer responses. In the stimuli _by 
class interaction effect 1 most of th..e results could be attributed to 
the :lnfluence of clas~ level. One important interaction, however, indi-
cated th.at freshmen grouping pictures, produce more unique reasons than 
w:lth words, 
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The memory analysis showed sign:lficant direction, stimuli, class, 
direction bY' sti-muli, and direct~on by stimuli oy class effects1 
The effects of increasing group size and tQe efJect of pictures re~ 
sulted in more stimuli aeing recalled. The si~ erade gxoup recalled 
fewer items than the freshmen and juniors and seniors. The significant 
direction By· stimuli interaction was explained by, the debilitating 
effects of the decrease and word factors interacting cumulatively to 
produce significantly · lower recall scores. The direction by stimuli by 
class interactions were explained by the single and cumulative effects 
of the decrease, words and six grade factors interacting to produce 
significantly lower memory scores. 
There were no significant differences among the experimental 
groups in either stimuli or task attitudes. 
CHAPTER Y 
DISCUSSION 
Introducti'on 
The results of this study are a s:tgniJ;i:.cant contr;tout;lon to the 
existing Eady of knowledge relevant to how the human organism perceives, 
classifies 1 and organizes as he grows older. These results confirm, 
clarify ·and extend to new- areas much of the previously acquired know-
ledge in the area of cognitive growth, Por discussion of the results; 
the organization of the chapter is as follows: First a discussion of 
the main effects of the independent variables of direction, stimuli, and 
class on the dependent variables is presented. Next a discussion of 
the interaction effects is pursued. Then, suggestions for future 
research are made. 
Increasing versus decreasing in ~rouping 
One particular point of interest in this study is whether or not 
increasing or decreasing the size of the groups results in different 
types of equivalence classifying, 
When Slgel (1953) tested the lim:lts and stability of concept 
formation in children by having them increase the size of groupings he 
found that older chlldren suffered an impairment in their ab·Hity to ' 
form hlgh_ level gro upings. and used .ITlore pe:i;-ceptual group:Lngs. Carson 
(19651 also had ch.;tldren increase the size of grouping~ and found that 
there was a general trend for high.er grades (between ki,ndergarten and 
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grat.le three) to maintain more of the high attribute levels in their 
reasons for grouring, ~s ninth. graders appeared to h.ave greater 
ability to broaden g:roupi.ng structure a,nd attributes to accommodate new 
items, Low (19701, in addition 1 found tha.t ten-year~old subjects pro-
duced more groupings based on perceptual attributes than older children 
when going from their own groupings to groups having th;ree pictures or 
fewer, 
In the aforementioned studies there is ample evidence that changing 
the size of groupings may result in a change in the level of grouping 
structure , attribute, supplemental aspects, and specificity. One 
purpose of the present study was to determine the effects of progres-
sively increasing group sizes from two, to four, to six elements and 
progressively decreasing group sizes from six to four, to two elements 
per group. In g eneral, the results of the present study, as indicated 
in Table 146, shows that decreasing group size results in rnore high 
level responses, and conversely, increasing the size of groupings 
results in more low level responses. In viewing the grouping structure 
more of .the hi gh level superordinate responses were found in the de-
creasin g groups. Hore of the low level responses were found in the low 
level thema groupin g structure. There was no significant difference in 
the complex category. In addition, when testine the total grouping 
structure score which is a measure of cognitive level, grouping 
structure functioning 1 it is found that the decreasing group is htgher 
- ... ... .,, , . ' 
in cognitiye grouping s.tructure functioning. 
The s:i.mple associati.on groupi.ng attributes category is the lowest 
category in the attrioute scale, The only significant measure among 
the different simple association subcategories was in the total of the 
Tahlt· J/16. Summary of the significant d lrectiona l effects 
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N.S. 
N.S. 
D 
D 
N.S. 
N.S. 
N.S. 
N.S. 
D 
D 
N.S. 
N.S. 
1 
N.S. 
D 
D 
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D 
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I 
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I 
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I 
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simple association responses. This total represents grouping attribute 
responses at the low·est level. The increase group had signif;Lcantly 
more of th.e total siJuple assoc;lation responses, Th.:i,s ts additional 
evidence that increasing group size results in lower cognitive level 
functioning 1 
The middle level of 8rouping attributes is th.e concrete level. The 
only significant difference evident in this level is in the functional 
dependence (extrinsic) category which shows the decrease group yielding 
more of these higher level res -pons es, Additional evidence in favor of 
the contention that decreasing group size results in higher cognitive 
functioning comes from the highest attributes category, th.e represen-· 
tational level. Only the decrease group is significantly higher at 
this level. Significantly more responses in the simple representational, 
compound representational and total representational categories are 
found in the decrease groups. Furthermore, the decrease group has a 
higher total attributes score which is a measure of the total level of 
attribute cateGorizing. 
The only significant supplementary aspects category was the poor 
quality of response category. The increase group had significantly 
more of these poor quality responses. 
The level of specificity categories appear to be a measure of 
maturity. Olver's (1961) results relative to these categories suggested 
that nore general reasons are given by older subjects; it is apparent 
... ,,,,. .. . 
from the present results th_at the more general the response the more 
mature ;is th_e cogni .ttve level, The increase group had more of the 
specific level of specificity responses. Th_e decrease group had more 
middle level of specificity responses as well as a higher total level 
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of spec;i..ficity score which is a genei;-al measure of the level of 
In summary, thexe is ample evidence to tndicate that decreasing 
group stze results in a high. level of cognitive functioning~ increasfng 
group size results in a low· level of cogni ,tive functioning, One explana-
tion for these results ts that in decreasing group size one must first 
produce a reason for grouping all six elenents together. When reducing 
the group size, the original reason still applies to the smaller group . 
The subject is then free to explore for other reasons for the smaller 
groupings, reasons that are more exact and of a high quality. Decreas-
ing group size appears to provide more flexibility and opportunity for 
divergent thinking, 
On the other hand, increasing sroup size results in convergent 
thinking. The subject has a preestablished reason for grouping which 
no longer applies when he adds more items, He has a mental set which 
must be broken up. Therefore, he must first disregard his old reason 
and actively search for one new reason which would apply to his 
grouping. His previous reason for grouping may be an inhibiting factor 
because it no longer applies to the new grouping. In addition, the 
individual may attempt to continue use of the previous reason and force 
the new additions into the concept he has already utilized; in doing so 
he limits the possibilities of interaction among the items chosen and 
versatility of reason selection decreases . 
-,, 
Unique, Low (19701 indi ,ccited that younger students consistently 
produced more unique reasons for thei .r groupings th.an did older sub.-
jects . His measure of unique was sir.lilar to that of the present study. 
Both were based on the number of different responses given, There are 
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more uni ,que :reasons given in the increase groups. An explanat:i,on of 
th:i,s result might be that when increasing group size one ts torced to 
produce new reasons for adding raore s.tIBtuli .. Roweyer~ when one 
decreases group size the origi _nal reqsQn for th_e grouping may still 
apply. Thus, one need not actively search for a new reason for the 
reduced grouping. 
Memory,, The increase r;roup recalls more of the stimuli than does 
the decrease group, An explanation of this result might be that to 
increase the size of groups one must chan~e the reasons for the grouping 
and repeatedly and actively manipulate all the stimuli as one builds 
an entire, intact unit of six stimuli. Whereas, the decrease group 
removes part of the stimuli with each grouping and disregards that 
aspect of the stimuli, The end products in the decrease group are many 
small groups. The end products in the increase group are several large 
intact groups. 
Stinuli and task attitudes. There were no significant differences 
in the stunuli and task attitudes. Osgood, Suci, and Tannenbaum's 
(1957) evaluative dimension of the semantic differential yielded no 
significant results in any of the analyses. Either there were no sig-
nificant differences in attitudes between the experimental groups, 
or the semantic differential was not sensitive enough to detect the 
differences. 
Wor?s versus pictures 
Anoth_er obj ectiye of thi .s s.tudy was to compare in the same invest:l-
gation the classifying of groups of pictures as opposed to words. Olver 
(1961) had children sort words into groups in terms of how they were 
201 
alike 1 and Rigney 09622 had chi.ldren son pictures into equivalence 
groups in ter;ns of how t~y - were alike. They concluded, as a result of 
compar:lng their sera .rate studies 1 that there were no diJ.fe:rences i .n 
grouping as a result of th..e use of words as opposed to p:lctures, 
Futterman (1971} in a study us:lng word and picture stimuli found that 
young children (aged 5, 7, and 91 performed higher conceptually with 
concrete (visual) as opposed to abstract (words) material, It was con-
eluded that children perform more efficiently with pictures because _ they 
are more familiar with that form of stimuli as opposed to words. 
Stephens and Nopar (1971), in a study comparing mentally retarded and 
non retarded children, used pictorial and printed word stimulus items • 
and concluded that pictures evoke more perceptual groupings than do 
words. 
The aforementioned studies do not deITlonstrate conclusively whether 
there are differences in grouping as a result of using picture or word 
stimuli. In the present s'tudy there were no significant differ enc es 
found between words and pictures in any of the grouping dependent 
variables as shown in Table 147. Therefore, it can be concluded that 
there are no grouping differences, as far as main effects are concerned, 
between words or pictures. 
Memory, In testing memory, the total nlUllber of stimuli that could 
be recalled after grouping, it was found that more pictures are re-
called, An explanation of this might be that more sensory involvement 
-. 
~ 
occura with. th.e concrete picture sti.I!luli than wi.th the more abstract 
words, One ts awareness and attention to th .e details . and conc:rete 
aspects of th..e pictures makes for more involyement wi .th th.is type of 
Sum111:1ry of I ht' significant s tlmuli effects 
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Significantly Lower 
Words 
stimuli. The increased involvement, attention, and effort results in 
better recall. 
Six grade versus freshmen versus junior and senior 
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A major objective of the present study is to further study the age 
and grade level differences in how people perceive, classify, and 
organize. Recently a number of studies (Olver, 1961; Rigney, 1962; 
Carson, 1965; Low, 1970) have found that children perceive, classify, 
and organize differently as they grow older. As Sigel (1953) and 
Vinacke (1954) indicated the human organism becomes increasingly more 
sophisticated in his ability to form concepts and classify things in 
his environment as he progresses through childhood. The results of 
this study support Sigel and Vinacke. The results of this study also 
support Piaget's (Berlyne, 1957) views in that the younger subjects 
gave more concrete responses and the older subjects gave more 
representational responses. 
In testing grouping structure Olver (1961), Rigney (1962) and 
Carson (1965) found that older children use more of the higher grouping 
structure responses (superordinate). Table 148 reflects that there were 
no significant differences found between the classes in superordinate 
and complex responses. However, it was found that the six grade group 
gave significantly more of the thema responses than did the freshmen. 
This gives support to the argument that the younger children are 
operating at a lower cognitive level. The fact that there were ~no - · 
significant differences between the juniors and seniors and the fresh-
men and the juniors and seniors and the six grade may indicate that 
there is a tapering off in cognitive development among older subjects. 
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In any case it ha~ been demonstrated that younger subjects group in a 
less efficient mannex, Th.ere were no d;tfferences among th_e groups in 
8:1._mple association attri&utes, Indeed, th.ere were yery tew-responses 
at this low level and it pJ;"obably is not of use at these higher age 
levels, 
The mi.ddle level of ;t;unction;l.ng, the concrete level, shows some 
very ~nportant results, Piaget's (Berlyne, 19571 theory indicates that 
the six grade group should be in the concrete stage. Our results 
support fl.is contention, 
rn the pe r ceptual labeling, perceptual location and functional 
association categories there were no significant differences. However, 
in the perceptual attrioute, functional dependence (extrinsic), func-
tional dependence (intrinsic), functional dependence (situational), 
and total concrete categories the six grade group had significantly 
more responses. These results are congruent with those of Piaget 
(Berlyne, 1957), Olver (1961), Rigney (1962) Carson (1965), and Low 
(1970), An interesting observation is that in the functional depend-
ence (extrinsic) and the functional dependence (intrinsic) categories 
there were no differences between the junior and seniors and the other 
two groups. This tendency of the juniors and seniors in the thema 
category and in the concrete levels should be explored further. 
Piaget's (Berlyne, 1957) theory 1 as well as the previously men-
tioned stud:tes, ;Lnd:tcate that the older subjects should give more ~. 
- ... -,, . . 
representational respon&es, There were no significant d:l;fferences found 
:ln any, ot the six rep;i;esentati .onal subcatego;rles or the total attribute 
category, However, when the total of the representational responses 
were tested it was found that the freshmen and junior and senior groups 
made signi£icantly more representational .responses than di .d the six 
grade group 1 This result g:;lyes us fu;rth..er ev:Ldence for a cognitive 
developmental progression, 
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The supplemental asrects_ conta:J. .n categor:Les wh:i,_ch represent the 
quality of the response, Th.at ts, a poor qual:Lty response would be one 
that does not represent or have any real relationship to the items in 
the grouping, The partial use of stimuli is another relatively poor 
quality response. The six grade group had significantly more partial 
use of stimuli. responses, The total supplementary aspects category 
represents the quality level of responses, A high score would represent 
high quality of responses, The freshmen and junior and senior groups 
had significantly nigher total supplementary aspects scores. 
In the level of specificity scores there were no differences found 
between the class levels. Olver's (1961) results indicated that more 
general reasons are given by older subjects. Some support for this 
contention was given in the directions analysis. In the analysis in 
Appendix 4, Tables 143 and 144 show significant differences between the 
class levels on the middle level of specificity responses. Freshmen 
and juniors and seniors have significantly more middle level of spec:L-
ficity responses, Therefore, it can be concluded that middle level of 
specificity responses are representative of a more mature cognitive 
level of funct:Loning. 
Uni_que, Low (1970) found that younger chi.ldren produc:~ rp.9r~ . : 
dHf erent reasons .for th.e~r group:Lngs, The results of the pres_ent study 
show th.at freshraen and juniors and sen:Lors produce more different 
reasons for their groups, This analysis · was oased on the total numoer 
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of responses and may be biased due to th_e tendency of older subjects 
to produce more responses. ·, lloweve;; 7 1,t does seem logica1 that subjects. 
who produce more responses are capable of producing a greater number of 
diversified res.ponses 1 
Memo1:X_, The results of Rigney1s (1962L study indicated that from 
grade to grade subjects progressiyely remenbered more items. it was 
expected that older subjects with Bore efficient clusters would be able 
to regenerate more tterns, The results of the present study are congru-
ent with Rigney 1' s findings, Significantly more items were recalled by 
the freshmen and juniors and seniors. The fact that these two older 
gro ups have higher cognitive level scores than the six grade group, 
and their ability to deal more efficiently with the grouping tasks, 
allowed them to retrieve more items. 
Interaction effects 
Table 149 shows the significantly higher and lower interactions 
among the experimental groups. It appears that certain factors in the 
interactions have more influence in increasing or decreasing responses 
in certain categories. Table 150 shows a comparison of the significant 
three-way thema interactions. Some important comparisons have an 
asterisk. It is evident from examining the total pattern of results 
that the six grade factor is perhaps the strongest factor in the 
interactions which produces more thema scores. Next, the increase 
factor appears to have considerable influence perhaps equal to the six 
grade in facilitating them.a scores, Also it is evident that pictures 
do exert an influence in the interaction to create higher thema scores. 
This is seen in tne comparison of the decrease by picture by six grade 
'l'ahlC' ll,9. ~umm:iry or thl' c-.1te~orics which have sJgniflcant 
lntc1.i c tion cffrcts 
Sig nificant Interactions 
c:ROUI' I Ne; STRUCTURE 
Superordinate 
Compkx 
Them,, 
Total 
ATTR inun :s 
Simple Assoc. Heaping 
ltcml,ed Namlng 
Flat 
Edge Matchlng 
Total 
C:J,nc rclc 
l,crce11tual Labeling 
Perceptual Allrlhutes 
Perceptual J.oca tlon 
FunctJonal Association 
l'unctlonal Dependence (Extrlnsic) 
Functional Dependence (Intrinsic) 
Fu net lonal Dependence (Situational) 
Total 
Repr ese ntational 
Slmple Representational 
Cc1mpound Representational 
l!elnt Iona] 
Symbol le 
Affcctlvc Neprcsentatlonal (Simple) 
Affective Representational (Abstract) 
Total 
Total Attributes 
Supplementary ~!-ipccls 
Partial u~c of Stlmull 
Exceptional Quality of Response 
Poor Quality of Response 
Regular or No Extra Supplemental Aspects 
Total 
l~v~I of Speclficlty 
Specif le 
Middle 
GC'neral 
Total 
Unique Reasons 
Memory 
Sllmuli Altitude 
Task Attitude 
N.S. • Nol Significant 
ll • lllrectlon 
S • Stimuli 
C • Clnss 
N.S. 
N.S. 
D x s x c 
N. S. 
N.S. 
N.S . 
N.S. 
D x s x c 
D x s x c 
N.S. 
N.S. 
N.S. 
N.S. 
N.S. 
s x c 
N.S. 
N.S. 
N.S. 
N.S. 
N.S. 
N.S. 
N.S. 
N.S. 
D x c 
D x s x c 
N.S. 
D x c 
& 
D x s x c 
N.S. 
N.S. 
N.S. 
N.S. 
D x s 
N.S. 
N.S. 
s x c 
D x s 
& 
D x s x c 
N.S. 
N.S. 
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Table 150. Summary of the significant three-way thema interactions 
Significantly Higher Significantly Lower 
D x p x SG D x p x Fr 
D x p x SG D x w x Fr 
* D x p x SG D x w x SG 
D x p x SG I x w x Jr & Sr 
D x p x SG I x p x Fr 
I x w x SG D x p x Fr 
I x w x SG D x w x Fr 
* I x w x SG D x w x SG 
I x w x SG I x w x Jr & Sr 
I x w x SG I x p x Fr 
I x p x Jr & Sr D x p x Fr 
I x p x Jr & Sr D x w x Fr 
I x p x Jr & Sr D x w x SG 
I x p x Jr & Sr I x w x Jr & sr* 
I x p x Jr & Sr I x p x Fr 
I x p x SG D x p x Fr 
I x p x SG D x w x Fr 
Ix W x Fr D x W x Fr 
I= Increase P = Picture 
D = Decrease W = Word 
SG = Six Grade Fr Freshmen 
Jr & Sr= Juniors and Seniors 
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with the decrease by word b~ six grade group. Also it is. seen in the 
comparison of the increas .e by picture b.y junior and sen;i.o:r; wi .th. th.e 
increase by words. by, Junior and ~enior group. The factors of :i,ncrease, 
pictures, and six grade, 1:iay h.ave a CUITJulatiye ef,fect i.n combination to 
debilitate cognitive functioning, 
In conclusion, if the direction and class factors are held .constant, 
the picture stimuli takes precedence in creating higher thema scores. 
If the direction and stimuli factors- are held constant, the six grade 
factor takes precedence in facilitating thema scores. If the stimuli 
and class factors are h.eld constant the increase factor takes precedence 
in facilitating thema scores. These relationships may also be predic-
tive of, and result in, lower cognitive level functioning. 
There was a significant three-way interaction in the edge matching 
analysis. The decrease by pictures by six grade group was signifi-
cantly higher than the decrease by word by si~ grade, and the decrease 
by picture by freshmen groups. This result is congruent with our pre-
viously described explanation of lower cognitive level functioning. 
For example, the decrease (direction) and six grade (class) groups are 
held constant; therefore, the picture stimuli takes precedence in 
facilitating mor e of the low level edge matching responses. The 
decrease (direction) and picture (stimuli) are held constant, and the 
six grad e class takes precedence in facilitating more of the lower level 
edge matching responses. 
Thexe was a significant three-way interaction when the total of the 
simple association attriputes was tested . Table 151 shows a comparison 
of th .e s·ignificant interactions-. Th.ese results are congruent with the 
previously mentioned analysis. For exaraple, in the first comparison 
Table 151. Summary of the significant three-way simple association 
interactions 
Significantly Higher 
I x w x SG 
I x w x SG 
I x p x Jr 
I x p x Jr 
D x p x SG 
D x p x SG 
I x w x Fr 
I x w x Fr 
I x p x Fr 
I x p x Fr 
I= Increase 
D = Decrease 
SG = Six Grade 
& Sr 
& Sr 
Significantly Lower 
P = Picture 
W = Word 
D x W x SG 
D x P x Fr 
D x w x SG 
D x p x Fr 
D x w x SG 
D x p x Fr 
D x w x SG 
D x p x Fr 
D x w x SG 
D x p x Fr 
Fr Freshmen 
Jr & Sr= Juniors and Seniora 
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in Table 151 words and six grade are held constant; therefore the 
increase group took precedence in .facilitating a h;i.gh.er s:µnple associ _a-
tion score, which_ represents more low level respons .es, I.n the second 
example in Table 151 the combined cumulative effect of two factors, the 
increase and six grade i~ corobinat~on results in more of th_e low level 
responses when compared with the single factor of pictures · in combina-
tion with the decreas ,e and freshmen groups. In like manner, these 
trends continue throughout the other comparisons. 
One must be aware when using the present analysis that in comparing 
the highest and lowest groups other factors than the independent 
variables are minir,1ized as agents influencing the group differences. 
Therefore, the present analysis is expected to hold "more true" for 
comparisons of groups with larger mean differences. 
Table 152 is the significant sti.TJiuli by class interaction in the 
functional dependence (intrinsic) analysis. This category is in the 
concrete level of cognitive functioning and represents a lower level of 
cognitive functioning when compared to the representational level. The 
suppositions concerning the analysis of interaction effects also are 
shown relevant to these results. However, there are some interesting 
observations in this analysis. When comparing the picture by junior 
and senior interaction with the picture by freshmen interaction the 
juniors and seniors apparently produce nore of th _e lower concrete 
responses than do the fres ,hmen when th .ey use pictures. In additio~, , 
pie tu res facilitate r:JOre of these conc .rete res:ponses among junioi;-s and 
s eni _ors than do words, ];'ei;-haps pie tu res have a debilitating effect on 
the cognitive functioning of th_e older subjects. 
Table 152. Summary of the two-way functional dependence (intrinsic) 
interactions 
SG 
Fr 
Significantly Higher 
p x 
p x 
p x 
p x 
p x 
w x 
w x 
Six Grade 
Freshmen 
SG 
SG 
Jr & Sr 
Jr & Sr 
Jr & Sr 
SG 
SG 
Significantly Lower 
P = Picture 
W = Word 
p x Fr 
w x Jr 
p x Fr 
w x Fr 
w x Jr 
w x Fr 
w x Jr 
& Sr 
& Sr 
& Sr 
Jr & Sr= Juniors and Seniors 
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Table 153 shows . th .e direction by class interactions in the total 
rep:r;esentationa.l ana,ly-si's. Th_e total .rep:resentati_onal scores repres .ent 
a high . level of cogn:!-:tive f-uncti _oning. In extending the conclusi _ons 
concerning interpretation of i_nte .ractions one would expect that decreas-
ing groups would have a fa.ci 'litati _n3 et'fect on high_er cognitive func-,-
tioning 1 that words may· have a facilitating effect on higher cognitive 
functioning, and that the two college level groups would have a higher 
facilitating effect on cognitive f-unctioning. These factors working 
singly or in combination would have a cumulative effect in facilitating 
higher cognitive scores . If direction and class are held constant 
it is not clear whether words or pictures should result in higher 
scores. If stiouli and class are h.eld constant, decrease should result 
in higher scores. If direction and stimuli are held constant the college 
levels should result in higher scores. 
In viewing the significant direction by class interactions in 
Table 153 the results are congruent with the aforementioned analysis. 
Table 154 is the summary of the three-way interaction of the total 
attributes analysis. The total attributes analysis represents the total 
level of cognitive functioning relative to grouping attributes. The 
results in Table 154 are congruent with the aforeraentioned analysis. 
It should be noted, however, that freshmen have higher attributes 
scores compared with . juniors and seniors when using pict ures in a 
decreasing J[lanner . Also 1 apparently freshmen don't handle words as 
well as they do pictures. Note, h.oweyer, that junior and senio:r;s h.andle 
words as w:ell as freshmen h;mdle pictures., Perhaps 1 then? it can be 
concluded that there is a real difference in the way th.at different 
stinuli are handled by college level subjects. That is, juniors and 
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Table 153. Summary of the two-way total representational interactions 
Significantly Higher 
I x 
D x 
D x 
D x 
D x 
D x 
I= Increase 
D = Decrease 
SG = Six Grade 
Jr & Sr 
Fr 
Jr & Sr 
Fr 
Fr 
Fr 
Significantly Lower 
P = Picture 
W = Word 
Ix SG 
Ix SG 
Ix SG 
Ix Fr 
Ix Jr & Sr 
D x SG 
Fr Freshmen 
Jr & Sr= Juniors and Seniors 
Table 154. Summary of the three-way interaction of the total 
attributes analysis 
Significantly Higher 
D x p x Fr 
D x p x Fr 
D x p x Fr 
D x p x Fr 
D x p x Fr 
D x p x Fr 
D x p x Fr 
D x p x Fr 
D x p x Fr 
D x p x Fr 
D x w x Jr & Sr 
D x w x Jr & Sr 
D x w x Fr 
D x w x Fr 
D x P x Jr & Sr 
D x W x SG 
Ix W x Jr & Sr 
I= Increase 
D = Decrease 
SG = Six Grade 
Significantly Lower 
P = Picture 
W = Word 
I x w x SG 
I x w x Fr 
I x w x Jr 
I x p x Fr 
D x p x SG 
I x p x SG 
I x w x Jr 
D x w x SG 
D x p x Jr 
D x w x Fr 
I x w x SG 
I x w x Fr 
I x w x SG 
I x w x Fr 
Ix W x SG 
Ix W x SG 
Ix W x SG 
Fr Freshmen 
& Sr 
& Sr 
& Sr 
Jr & Sr= Juniors and Seniors 
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seniors handle words as well as fres.}m,1en handle pictures. But, 
.freshmen handle pictures _more e.fficiently than th .ey, do words. 
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In th.e e.xceptional q,uality of response analrsi _s, in th.e direction 
br · class interaction it was _found that the decrease oy _freshmen group 
was significantly high.er than tn.e increase by .freshmen group. The 
increase by junior and senior s·cores were higher than the decrease by 
six grade scores, These results are congruent with the stated inter~ 
pretation for interactions, 
Table 155 is the summary of three~way interaction of the excep-
tional quality analysis. For the most part, the results of this analysis 
fit with the stated thesis concerning interpretation of interactions. 
However, in this case we have same evidence that the pie ture stimuli 
apparently results in a higher level of functioning than words. For 
example, juniors and seniors produce more high quality responses using 
words in an increasing manner than freshmen using words. Juniors and 
seniors give more exceptional quality responses to pictures used in an 
increasin g manner than do freshmen. Clarification of these results are 
needed in f uture research. 
Table 156 shows the direction by stimuli interactions from the 
middle level of specificity analysis. It appears that the decrease 
factor takes precedence in facilitating more middle level of specificity 
responses. As indicated previously more general level of specificity 
is re l ated to ,1,10re mature functioning; therefore th.e aboye results ,a;:e 
expected and congruent with our ea .rli .er e.xplanatiqns, 
Unique. In the summary· of th.e stimuli by class results in Table 
157 it is clear that the interaction i .nterpretation also holds true for 
the number of unique reasons produced. One interesting result is that 
Table 155. Summary of the three-way interaction of the exceptional 
quality analysis 
Significantly Higher Significantly Lower 
I x p x Jr & Sr I x p x SG 
I x p x Jr & Sr D x w x SG 
I x p x Jr & Sr D x p x SG 
I x p x Jr & Sr I x w x Fr 
I x p x Jr & Sr I x w x Jr & Sr 
I x p x Jr & Sr I x p x Fr 
D x w x Fr I x p x SG 
D x w x Fr D x w x SG 
D x w x Fr D x p x SG 
D x w x Fr I x w x Fr 
D x w x Fr I x w x Jr & Sr 
D x w x Fr I x p x Fr 
I x w x SG I x p x SG 
I x w x SG D x w x SG 
I x w x SG D x p x SG 
I x w x SG I x w x Fr 
D x P x Fr Ix P x SG 
I= Increase P = Picture 
D = Decrease W = Word 
SG = Six Grade Fr Freshmen 
Jr & Sr= Juniors and Seniors 
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Table 156. Summary of the two-way interaction of the middle level 
of specificity analysis 
I 
D 
Significantly Higher 
D x P 
D x P 
D x W 
Increase 
Decrease 
Significantly Lower 
P = Picture 
W Word 
I x W 
I x P 
I x P 
Table 157. Summary of the two-way interaction of the number of unique 
reasons analysis 
p 
w 
Significantly Higher 
Picture 
Word 
P x Fr 
P x Fr 
P x Fr 
W x Jr & Sr 
W x Jr & Sr 
Significantly Lower 
P x SG 
W x SG 
W x Fr 
P x SG 
W x SG 
SG = Six Grade 
Fr Freshmen 
Jr & Sr= Juniors and Seniors 
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fresluuen produce more unique reasons using pictures than they do words. 
This is congruent witQ th~ ~revious result~ in which freshmen were more 
facile with pictures, 
Memory. In tQe ~igniJicant memory- interactions th .e increase factor 
appears to take precedence over the dec .rease facto .r to result in better 
recall, Th_e pi _cture factor takes precedence over th .e word factor and 
the college levels take precedence over si'X grade. In the significant 
direction by stimuli interaction as well as the three-way interaction 
this analysis appears to be predictive. 
Sug gestions for future research 
It would be of value to use more class levels. For example, third 
or fourth grade students would probably give a more complete comparison 
among experimental groups at the simple association and concrete levels. 
A Nast er' s de gree candidate group may yield more complete comparisons 
in the representational categories. With the addition of these two 
groups perhaps more definite differences between the forms of stimuli 
would emerr;e. 
In future studies it may be appropriate to instruct the subjects 
to g ive one, and only one, good reason for their grouping. This would 
avoid difficulty in interpretation due to a difference among groups in 
the numbers of responses given. 
It would be interesting to add another type of stimulus to the 
words and pictures to compare the ef,fects of a comple_x word set: whi~h 
fully describes the pie tures _, to .more fully · deten;Jine the effects of 
different t:ypes of s·timuli . on grouping, The elaborate wo.rd descriptions 
in Appendix 'F would oe suitable. 
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Persona l ity factprs appear to have an e.ffect on th_e kinds of 
reasons . qubj ects giye for grouping and on the kip.di:; of groupings which 
are Inade, This should be thorpughly ~plored in future s:tudies. 
$Ull)D1ary 
The results of this study are a significant contribution to the 
exis ·ting body · of knowledge relevant to ft.ow the ft.uman organism perceives , 
classifies, and organizes as he grows older. In the increase versus 
decrease analysis, it was found that decreasing group size results in 
more high level grouping structure resfonses, and increasing group size 
results in more low· level grouping structure responses . This was 
evident when the total grouping structure score was examined. It was 
also found that the increasing factor also resulted in more of the 
lower level simple association responses. In the functional dependence 
(extrinsic) category the decreasing group scored significantly higher 
which was interpreted to mean that this was a somewhat higher category 
than the simple association subgroups. The representational category 
(simple representational, compound representational and total represen-
tational) had more responses in the decrease groupings ~hich led to the 
conclusion that decreasing group size resulted in a higher level of 
cognitive functioning. The decreasine groups also had higher total 
attribute scores which added further evidence that decreasing group size 
results in pore efficient grouping. 
The supplemental aspects category of poor quality of responses 
was us,ed more of ten in the increase groups which gaye ,furthe.r evidence 
of its debilitating effect~ In th .e level of specificity category, the 
decreasing groups used more middle level of specificity responses and 
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h.ad a higher total score representatiye of a high . level of functioning 
th~n did the decreasing group~. In addition the inc~easing groups had 
more speci .fi:c leyel of s.pecif icity respons.es . which is representative 
of low level functioning, 
In both the uni~ue reasons and mer.wry· analyses . the increase groups 
scored higher. These results are explainable in that the decreasing 
groups can use their original grouping reason repeatedly. The increased 
recall effect in the increase groups · may oe a result of the end product 
of grouping. Increasing group size results in larger intact groups. 
There were no attitudinal effects in any of the experimental 
groups. 
In the words versus pictures discussion, previous research indica-
ted very few differences in grouping structure as a result of using 
pictures versus words. The conclusions relative to this study were 
also that, so far as main effects are concerned, there were no signifi-
cant differences produced in grouping as a result of different forms of 
stimuli. 
The class level analysis supports most of the previous research by 
Olver (1961) Rigney (1962) Carson (1965) Low (1970) in that children 
do perceive and classify differently as they grow older . It was found 
that six grade subjects had significantly more of the thema responses. 
In addition, six graders made significantly more responses at the 
concrete leyel . Fresh~en and juniors and seniors h~d more responses 
at the repres .entational level~ This. con:l;i .r.ms. th!?. thesis th .at there is 
a cognitiye progression with older subjects being more abs .tract in thei;i;-
th.ought process-es, Th.e six graders used more partial -use of stimuli 
responses, and tne Juniors and seniors had a higher supplementary 
aspects score. This result is in Javor of the older subjects having 
h.igher quality responses in their groupings. 
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Contrary to Low1 3 (19JOl finding freshmen and juniors and seniors 
produced more unique reasons Jor their groupings; this reflects their 
superior flexibility and greater reservoir oJ responses. As in the 
Rigney · (1962) study older suojects remembered more stimuli; th.e juniors 
and seniors recalled more items th.an did the six grade group. 
The interaction ef.f ects were many·; f1.owever, they were quite 
explainable. Decrease factors h.ave a facili .tating effect resulting in 
h.igher cognitive functioning. Juniors and seniors and freshmen groups 
are factors facilitating higher cognitive functioning. For the most 
part pictures are associated with higher cognitive functioning. These 
factors have singular and combinational effects in interactions. These 
factors when put together in combinations have a cumulative effect 
resultins in higher cognitive functioning. Conversely, the increase 
factor, the six grade factor, and perhaps the word factor appear to 
have a debilitating effect. It is not altogether clear concerning the 
effects of the word and picture stimuli. More study is needed to 
clarify their effects. 
Another suggestion for future research is to have the subjects 
return the stimuli to the start sheet before they regroup. This would 
allow the subjects more flexibility in their groupings. In the present 
study subjects are forced to maintain their original stimuli. 
CHAPTER VI 
SUMMARY AND CONCLUSIONS 
Introduction 
The cognitive domain is an extremely important realm of activity in 
human beings, and a scientific anal y sis of the thought process is a 
worthwhile endeavor. The growth of the mind (Bruner, 1965) and develop-
mental trends in perception and thought processes (Berlyne, 1957) are 
cognitive areas which have received a great deal of scientific analysis 
under the stimulation of Jean Piaget ' s (Phillips, 1969) theories . In 
recent years a number of theses and dissertations (Olver, 1961; Rigney , 
1962; Carson, 1965; Low, 1970) have found that children perceive, 
classify, and organize differently as they grow older. The present 
study, using a complex experimental design, is an attempt to elaborate 
on and extend some of the findings to unexplored areas. 
The major purpose of this investigation is to study the structure, 
attributes and supplemental aspects of equivalence classifying of words 
and pictures maJe by sixth graders, freshmen college students, and junior 
and senior college students. A particular point of interest is whether 
or not increasing or decreasing the size of the groups results in 
different types of equivalence classifying. 
. , 
There is a need for a study of this kind . It has often been stated 
(Sigel, 1953; Vinacke, 1954; Anglin, 1970) that as the human organism 
progresses through childhood he becomes increasingly sophisticated in 
his ability to form concepts and classify things in his environment . It 
224 
225 
is often noted that these trends toward sophistication in the cognitive 
realm "continue into high school and beyond" (Vinacke, 1954, p. 533). 
If this contention is . true, there is a need to compare the stabilitr 
and types of equivalence classifications made by mature young adults as 
opposed to children of elementary school age . 
Another important objective of this s.tudy stems from the work of 
Olver (1961) Carson (1965), and Low (19701 who had children sort pictures 
into equivalence groups in terms of how· they were alike, and Rigney 
(.1962) who did somewhat the same experiment with words. In the present 
investigation one objective was to compare in the same investigation the 
classifying of groups of pictures as opposed to words. 
Stability of groups (Sigel, 1953) made by the individual is also 
related to age level. vn1ile Sigel (1953) tested the limits and stability 
of concept fonnation in children by having them reduce the size of 
groupings, Carson had his subjects increase the size of their groupings. 
Low (1970) had his subjects increase as well as decrease group sizes. A 
purpose of the present study is to determine the effects of progressively 
increasing group sizes from two, to four, to six elements, and progres-
sively decreasing group sizes from six to four, to two elements per 
group. 
Other supplemental objectives were to determine the number of 
unique responses produced unuer the various conditions, to determine the 
number of stLnuli that can be recalled after completing the groupings, . 
. . 
and to detennine the differences in evaluation of stimuli and tasks by 
the various groups. 
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St at ement of Hypothes es 
Based on the li .terature reviewed and the experimental findings of 
Olver, Rigney, Carson and Low the following hypotheses were developed: 
Grouping structure 
1. It was hypothesized that under conditions designed to test the 
trends and limits of cognitive efficiency there would be no differences 
among the experimental groups in the grouping structure used in 
classif y ing. 
Groupi ng attribut e s 
2 . It was hypothesized that under conditions designed to test the 
level of abstractness used in classifying there would be no differences 
among the experimental groups in the groupinG attributes used in 
classifying. 
Supplemental aspects 
3. It was hypothesized that under conditions designed to test the 
quality used in grouping there would be no diff e rences among the experi-
mental g roups in th e supplemental aspects used in classifying. 
Leve l of specificity 
4 . It was hypothesized that there would be no differences among the 
e:;:perim en tal 3roups i n t he level o: spec ificity us ed in c lass i fy in ,?;. 
Uniq ue r ea s ons 
S. It was hypothesized that there would be no differences among the 
e:xperimental groups in the number of unique reasons used in classifying. 
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Hemory 
6. It was hypothesized that there would be no differences among 
the experi~ental groups in the number of stimuli (words or pictures) they 
could recall after classifying. 
Stimuli attitude 
7. It was hypothesized that there would be no differences among the 
experimental groups in their attitudes toward the stimuli after 
classifying. 
Task attitude 
8. It was hypothesized that there would be no differences among the 
experimental groups in their attitudes toward the tasks after classifying. 
Research Design 
The design of this study is three dimensional (Lindquist, 1956) . 
Basically there are two categories in A and Band three categories in 
C (2 x 2 x 3). Factor A exposes each of its subjects to three conditions 
in each of its two categories. Factor A refers to the direction of 
fanning groups by the subjects. In category A1 the subjects form groups 
by progressively increasin g the sizes of their groupin~s from 2 to 4 to 
6. In category A2 the subjects progressively decrease the size of their 
groupings from 6 to 4 to 2. Factor Bis the form of the stimuli used in 
the groupings made by the subjects. Category B1 is pictures; B2 }s . 
words. Factor C is the grade level of the subjects. Category c
1 
is 
sixth grade students; c2 is freshmen college students; c3 
is college 
juniors and seniors. 
228 
Sources of Data 
Data for this study was collected by the experimenter using college 
subjects from psychology classes at Kansas State Teachers College and 
elementary students from sixth grade classes in the Emporia, Kansas area . 
The Lorge-Thorndike Verbal Te5-t of Intelligence was administered by the 
experimenter to conveniently sized groups of the subjects prior to 
exposure to the experimental instrument. The experimental instruments 
were also administered to the subjects in conveniently sized groups . 
.Measuring Instruments 
The experimental instruments were pictures, words, a response sheet, 
the Lorge-Thorndike Verbal Test of Intelligence, and the semantic 
differential. The first experimental instrument mentioned above consists 
of an array of 24 drawn pictures. The words were an array of 24 words 
printed on similar sized squares as the pictures and accurately describe 
the pictures. The Lorge-Thorndike Verbal Test of Intelligence was 
used because it provides for testing at the sixth grade as well as the 
college level. The semantic differential (Osgood, et. al., 1957, 
pp. 50 to 62) was constructed from bipolar adjectives found to be indi-
cative of an evaluative factor when they were used to rate concepts. 
An "elaborate word description" of the pictures was developed during 
the pilot study and was used with college students. This word array is 
contained in Appendix F. The results of this "elaborate word groupings" 
were intended to be an exploratory analysis, supplementary to the main 
project. 
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Methods and Procedures 
The groups of subjects used in this study were first administered 
the Lorge-Thorndike Verbal Test of Intelligence and assigned randomly to 
experimental conditions. Approximately a week later they were asked to 
group words or pictures and write their reasons for their groupings. 
About two days following the groupings the subjects were asked to recall 
as many of the words or pictures as they could, and then they were asked 
to respond to a semantic differential which tested their attitudes. 
The experimental instrument and procedures were administered to the 
_subjects in convenient small groups. To aid the experimenter in giving 
instructions a display board was constructed with the material to be 
used by the subjects prominently arranged. Nearly identical instructions 
were given to the subjects except which sized groups were to be made 
(increasing or decreasing}, and which stimuli were to be used (words or 
pictures). 
Results and Conclusions 
It was found that there were significant <lifferences between the 
class levels in intelligence; therefore, the analysis of covariance 
technique was used in the analysis of the data. It was also found that 
six grade subjects produced fewer reasons for their groupings than did 
freshmen and juniors and seniors. For this reason the analyses that were 
reported were based on s.cores uncontaminated by differences in the 
numbers . of responses between the experimental groups. These analrses 
were numbers four, eight and ten on the data sheet. Number four lists 
the total score, by category, of all first reasons given for grouping . 
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Number eight lists the total of the first reasons for all the groupings 
by their category cognitive level score as illustrated in Figure 5 . 
Nu..~ber ten lists the total of all the single highest cognitive level 
scores. The results of the three analyses v{ere almost identical; there-
fore, the data from the number eight scoring technique was presented in 
chapter four, and the other analyses were presented in the appendices . 
The overall results support much of the previously cited research . 
For example, the results of the class analysis indicated that freshmen 
and juniors and seniors have higher representational scores and higher 
supplementary aspects scores, both of which are representative of a 
high level of cognitive functioning. Six grade students have lower 
grouping structure scores (in the form of having many thema responses) 
and higher concrete level scores; these results are indicative of a 
lower level of cognitive functioning. Older subjects also had more 
unique responses and better recall. This may be due to their greater 
capacity to produce more responses, and their more efficient cognitive 
level. There were no differences found in any of the attitudinal 
analyses. 
The results of the directional analysis were overwhelmingly in 
support of the thesis that decreasing the size of groups facilitates a 
higher level of cognitive functioning. Increasing group size results 
in more thema, more simple association, r,10re concrete level and more 
poor quality responses, all of which are characteristic of a low ~lev.el · 
of cognitive functioning . Decreasing group size results in more 
representational responses and more responses of a less specific nat ure, 
both of which are characteristic of a higher level of functioning. 
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The unique reasons and memory scores were significantly higher in the 
increase groups. A reason for the unique score being higher in the 
increase groups is that subjects are forced to change their reasons when 
increasing; when decreasing they can use the same reasons. An explana-
tion of the hi .gher memory score may be that larger intact groups are 
the end products in the increase groups , but not in the decrease groups. 
There were no differences between words and pictures in the way 
that they were classified. This result gives support to Olver and 
Rigney's (1970) conclusion that pictures and worJs used in grouping 
yield similar results. There was a difference in the memory scores 
between the stiouli and the use of pictures resulted in higher recall 
scores. This is explainable in terms of the concrete nature of the 
picture stimuli and the greater involvement of effort and attention this 
form of stimuli creates . 
The interaction analyses yielded very interesting results : It was 
found that the factors of increase, pictures and six grade had singular 
and combinatorial effects in facilitating more low level responses in 
comparison with the factors which facilitate high cognitive functioning, 
decrease, words (and perhaps pictures), and college level. The more of 
these factors there are in the interactions the greater effect they have 
on influencing the cognitive level of grouping structure. It is not 
clear concerning the effects of the picture and word stimuli. Children 
appear to handle pictures more efficiently than words in produci~g t~eir 
lower category response&. Fresrunen appear to use pictures more 
efficiently than words, and perhaps wore efficiently than juniors and 
seniors, in producing their high level category responses. Juniors and 
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seniors appear to use words as efficiently as pictures in producing their 
high level category responses. In any case, the factors when used in 
co.mbinati .ons haye a cumulatiye effect on facilitating or debiJitating 
cognitive functioning. As a result of knowing the effects of the 
individual factors the effects of interactions can be predicted. 
More study is needed to clarify the role of different forms of 
stimuli in classifying. It is clear that there are no main effect 
differences between words and pictures. However, there certainly appears 
to be some interaction effects, and these need further clarification . 
In addition, it is recommended that a lower group (third or fourth 
graders) and a higher group (~aster's level candidates) be added to the 
present experimental design. In addition, the elaborate word descrip-
tions in Appendix F should be added to the design for further clarifi-
cation of the role of different forms of stimuli on classifying. 
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Response Sheets for Grouping the Stimuli 
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~~~~~~~~~~~~~~~~~~~ 
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Instructions for Grouping 
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Instructions for Decreasing Groups (Words) 
Don't begin until told to do so. Write your name on these sheets. 
In front of you is an envelope containing twenty four words. They are 
numbered one to twenty four. Take them out of the envelope and place 
them in the numbered squares on the top sheet that is in front of you. 
for example, place the word that is numbered one in the number one 
square and so forth with the others. 
I would like you to choose six words from the twenty four above 
that you think are alike or go together in some way and put them 
together in this rectangle (first one). There are no right or wrong 
reasons for grouping the words together. 
You can put together whatever words you want to. When you put 
them together in the rectangle, leave them there in that rectangle. 
Below the rectangle where you put together the words there is a 
space called Card Numbers. · Here you are to write the numbers of the 
words you grouped together. Below that you see Reasons for Grouping: 
Here I would like you to write at least one reason, and as many 
reasons as you can for grouping the words together. Remember, you 
are to write at least one reason, and as many reasons as you can for 
grouping the words together. 
When you have finished with this one, leave the words in the 
rectangle. Go on to do the same thing with this rectangle (#2). 
That is, choose six more words that you think are alike or go to-
gether in some way, and put them into this rectangle. Write the 
card numbers here and write at least one reason, and as many reasons 
as you can for grouping the words together. When you are finished 
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with that one, do the same thing here and also here (pointing). 
When you are done with this first section you should have four rect-
angles with six words in each one. At that time raise your hand and 
I'll tell you what to do next. Do not write in these down here until 
told to do so later on. 
Now· go ahead and start here. Choose your six words, place them 
in the rectangle, write the numbers and the reasons. 
If you have any questions or problems at any time, raise your 
hand and I'll answer them individually. 
(The experimenter will then circulate to be sure the instructions 
are being followed.) 
For Decreasing Groups 
Now that you have groups of six I would like you to take two 
words away from this group and put them in the envelope. You will 
then have four words that you have left here. Then write at least 
one, and as many reasons as you can for grouping these four together. 
Do the same thing here, here, and here (pointing) until you have 
only four words left in each group. Then raise your hand and I'll 
tell you what to do next. 
Now that you have groups of four I would like you to take two 
words from this group and put them in the envelope. Write the num-
bers of the two words here. Then write at least one, and _as .~any 
reasons as you can, here, for grouping the two together. Do the 
same thing here, here, and here (pointing) until you have two words 
in each group. l11en raise your hand, 
(Check the paper to see that everything is in order. Clip 
them together.) 
247 
248 
Instructions for Increasing Groups (Words) 
Don't begin until told to do so. Write your name on these 
sheets. In front of you is an envelope containing twenty four words. 
They are numbered one to twenty four. Take them out of the envelope 
and place them in the numbered squares on the top sheet that is in 
front of you. For example, place the word that is numbered one in 
the number one square and so forth with the others. 
I would like you to choose two words from the twenty four above 
that you think are alike or go together in some way and put them 
together in this rectangle (first one). There are no right or wrong 
reasons for grouping the squares of words together. 
You can put together whatever words you want to. When you put 
them together in the rectangle, leave them there in that rectangle. 
Below the rectangle where you put together the words there is a 
space called Card Numbers. Here you are to write the numbers of the 
words you grouped together. Below that you see Reasons for Grouping: 
Here I would like you to write at least one reason, and as many 
reasons as you can for grouping the words together. Remember, you 
are to write at least one reason, and as many reasons as you can 
for grouping the words together. 
When you have finished with this one, leave the words in the 
rectangle. Go on to do the same thing with this rectangle (#J). 
That is, choose two more words that you think are alike or go to-
gether in some way, and put them into this rectangle. Write the 
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cartl nwnbers here and write at least one reason, and as many reasons 
as you can for grouping the words together. When you are finished 
with that one, do the same thing here and also here. (pointing) 
When you are done with this fir$t section you should have four rect-
angles with two words in each one. At that time raise your hand and 
I'll tell you what to do next. Do not write in these down here until 
told to do so later on. 
Now go ahead and start here. Choose your two words, place them 
in the rectangle, write the numbers and the reasons. 
If you have any questions or problems at any time, raise your 
hand and I'll answer them individually. 
(The exp erimenter will then circulate to be sure the instruc-
tions are being followed.) 
For Increasing Groups 
Now that you have groups of two I would like you to take two 
more squares of words and add them to this group for a total of four 
squares of words. Write the numbers of all four of the squares of 
words here. Then write at least one and as many reasons as you can, 
here, for grouping all four of these squares of words together. Do 
the same thing, here, here, and here (pointing) until you have four 
squares of words in each group. Then raise your hand and I'll tell 
you what to next. 
Now that you have groups of four I would like you to take two 
more squares of words and add them to this group for a total of six 
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squ ares of words. Write the numbers of all six of the squares of 
words here. Then wr~te at least one and as many reasons as you can 
here for grouping all six of these squares of words together. Do 
the same thing here, here, and here (pointing) until you have six 
squares of words in each group. Then raise your hand. 
(Check the paper to see that everything is in order. Clip 
them together.) 
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Instructions for Decreasing Groups (Pictures) 
Don't begin until told to do so. Write your name on these sheets. 
In front of you is an envelope containing twenty four pictures. They 
are numbered one to twenty four. Take them out of the envelope and 
place them in the numbered squares on the top sheet that is in front 
of you. For example, place the picture that is numbered one in the 
number one square and so forth with the others. 
I would like you to choose six pictures from the twenty four 
above that you think are alike or go together in some way and put 
them together in this rectangle (first one). There are no right or 
wrong reasons for grouping the pictures together. 
You can put together whatever pictures you want to. When you 
put them together in the rectangle, leave them there in that rectangle. 
Below the rectangle where you put together the pictures there is 
a space called Card Numbers. Here you are to write the numbers of 
the pictures you grouped together. Below that you see Reasons for 
Grouping: Here I would like you to write at least one reason, and 
as many reasons as you can for grouping the pictures together. Remem-
ber, you are to write at least one reason, and as many reasons as you 
can for grouping the pictures together. 
When you have finished with this one, leave the pictures in the 
rectangle. Go on to do the same thing with this rectangle (#2). 
That is, choose six more pictures that you think are alike or go 
together in some way, and put them into this rectangle. Write the 
card numbers here and write at least one reason, and as many reasons 
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as you can for grouping the pictures together. When you are finished 
with that one, do the same thing here and also here. (pointing} 
When you are done with this first section you should have four rect-
angles with six pictures in each one. At that time raise your hand 
and I' 11 tell you what to do next. Do not write in these down here 
until told to do so later on. 
Now go ahead and start here. Choose your six pictures, place 
them in the rectangle, write the numbers and the reasons. 
If you have any questions or problems at any time, raise your 
hand and I'll answer them individually. 
(The experimenter will then circulate to be sure the instruc-
tions are being followed.) 
For Decreasing Groups 
Now that you have groups of six I would like you to take two 
pictures away from this group and put them in the envelope. You 
will then have four pictures left in this group. Write the numbers 
of the four pictures that you have left here. Then write at least 
one, and as many reasons as you can for grouping these four together. 
Do the same thing here, here, and here (pointing) until you have only 
four pictures left in each group. Then raise your hand and I'll tell 
you what to do next. 
Now that you have groups of four I would like you to take two 
pictures from this group and put them in the envelope. Write the 
numbers of the two pictures here. Then write at least one, and as 
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many reasons as you can, here, for grouping the two together. Do the 
same thing here, here, and here (pointing) until you have two pic-
tures in each group. Then raise your hand. 
(Check the paper to see that everything is in order. Clip them 
together.) 
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Instructions for Increasing Groups (Pictures) 
Don't begin until told to do so. Write your name on these 
sheets. In front of you is an envelope containing twenty four pic-
tures. They are numbered one to twenty four. Take them out of the 
envelope and place th.em in the numbered squares on the top sheet that 
is in front of you. For example, place the picture that is numbered 
one in the number one square and so forth with the others. 
I would like you to choose two pictures from the twenty four 
above that you think are alike or go together in some way and put 
them together in this rectangle (first one). There are no right or 
wrong reasons for grouping the pictures together. 
You can put together whatever pictures you want to. When you 
put them together in the rectangle, leave them there in that rect-
angle. 
Below the rectangle where you put together the pictures there 
is a space called Card Numbers. Here you are to write the numbers 
of the pictures you grouped together. Below that you see Reasons for 
Grouping: Here I would like you to write at least one reason, and 
as many reasons as you can for grouping the pictures together. Remem-
ber, you are to write at least one reason, and as many reasons as you 
can for grouping the pictures together. 
When you have finished with this one, leave the pictures in the 
rectangle. Go on to do the same thing with this rectangle (#2). That 
is, choose two more pictures that you think are alike or go together 
in some way, and put them into this rectangle. Write the card numbers 
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here and write at least one reason, and as many reasons as you can 
for grouping the p:i.ctures together. When you are finished with . that 
one, do the same thing here and also here (pointing). When you are 
done with th:i.s. first section, :you should have four rectangles with 
two pictures in each one. At that time raise your hand and I'll tell 
you what to do next. Do not write in these down here until told to 
do so later on. 
Now go ahead and start here. Choose your two pictures, place 
them in the rectangle, write the numbers and the reasons. 
If you have any questions or problems at any time, raise your 
hand and I'll answer them individually. 
(The experimenter will then circulate to be sure the instruc-
tions are being followed.) 
For Increasing Groups 
Now that you have groups of two I would like you to take two 
more pictures and add them to this group for a total of four pic-
tures. Write the numbers of all four of the pictures here. Then 
write at least one and as many reasons as you can, here, for group-
ing all four of these pictures together. Do the same thing here, 
here, and here (pointing) until you have four pictures in each group. 
Then raise your hand and I'll tell you what to do next. 
Now that you have groups of four I would like you tq ta~e two· 
more pictures and add them to this group for a total of six pictures. 
Write the numbers of all six of the pictures here. Then write at 
least one and as many reasons as you can here for grouping all six 
of these pictures together. Do the same thing here, here, and here 
(pointingl until you have six pictures in each group. Then raise 
your hand. 
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(Check the paper to see thpt everything is in order. Clip them 
together.) 
APPENDIX D 
Memory Response Sheet 
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Name 
Li~t below as many of the names of the squares that were used in the 
study as you can recall. 
Al'PENDIX E 
Semantic Differential for Evaluating Stimuli and Tasks 
E1 Pictures and Tasks Semantic Differential 
E2 Words and Tasks Semantic Differential 
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APPENDIX El 
Pictures and Tasks Semantic Differential 
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INSTRUCTIONS 
The purpose of this study is to measure the meanings of certain things 
to various people by havlng them judge them against a series of de-
scriptive scales (words). In taking this test, please make your 
judgments on the basis of what these things mean to you. On each page 
of this booklet you will find a different concept to be judged and 
beneath it a set of scales. You are to rate the concept on each of 
these scales in order. 
Here is how you are to use these: 
If you feel that the concept at the top of the page is very closely 
related to one end of the scale, you should place your check-mark as 
follows: 
THE TASKS USED IN THIS EXPERIMENT 
fair x unfair 
---
or 
fair X unfair 
---
If you feel that the concept is quite closely related to one or the 
other end of the scale (but not extremely), you should place your 
check-mark as follows: 
strong _______ X ________________ :weak 
strong. __ _ x 
If the concept seems only slightly related to one side as opposed to 
the other side (but is not really neutral), then you should check as 
follows: 
active _________ X __________ ---->passive 
active _______________ x ______ ----->passive 
The direction toward which you check, of course, depends upon which 
of the two ends of the scale seem most characteristic of the t ·hing ' 
you're judging. 
If you consider the concept to be neutral on the scale, both sides 
of the scale equally associated with the concept, or if the scale is 
completely irrelevant, unrelated to the concept, then you should 
place your check-mark in the middle space. 
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safe ___________ X ______ ---- ____ dangerous 
IMPORTANT: (1) Place your check-marks in the middle of the spaces, 
not on the boundaries i ( this) (not this) 
x x 
--- --- --- --- --- ---
(2) Be sure you check every scale for every concept--
do not omit any. 
(3) Never put more than one check-mark on a single scale. 
(4) IF YOU HAVE ANY QUESTIONS RAISE YOUR HAND. 
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THE PICTURES USED IN THIS EXPERIMENT 
good _____________________ bad 
cruel kind 
beautiful 
---
ugly 
---
clean _____________________ dirty 
light _____________________ dark 
painful pleasurable 
--~ 
high ___ low 
important _____________________ unimportant 
false true 
wise foolish 
--- ---
sick _____________________ healthy 
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THE TASKS USED IN THIS EXPERIMENT 
bad 
---
good 
---
cruel kind 
--- ---
ugly 
---
beautiful 
---
clean _____________________ dirty 
light dark 
---
painful ____________________ ___,.pleasurable 
high low 
important _____________________ unimportant 
false true 
wise foolish 
---
sick _____________________ healthy 
.. ~ 
APPENDIX E2 
Words and Tasks Semantic Differential 
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INSTRUCTIONS 
The purpose of this study is to measure the meanings of certain things 
to various people by having them judge them against a series of de-
scriptive scales (words). In taking this test, please make your judg-
ments on the basis of what these things mean to you. On each page 
of this booklet you will find a different concept to be judged and 
beneath it a set of scales. Xou are to rate the concept on each of 
these scales in order. 
Here is how you are to use these: 
If you feel that the concept at the top of the page is very closely 
related to one end of the scale, you should place your check-mark as 
follows: 
THE TASKS USED IN THIS EXPERIMENT 
fair x unfair 
---
or 
fair X unfair 
--- ---
If you feel that the concept is quite closely related to one or the 
other end of the scale (but not extremely), you should place your 
check-mark as follows: 
strong _____ X ___________________ weak 
strong _________________ x ______ weak 
If the concept seems only slightly related to one side as opposed to 
the other side (but is not really neutral), then you should check as 
follows: 
active ________ X ______________ - --~passive 
active 
---
x passive 
---
The direction toward which you check, of course, depends upon which 
of the two ends of the scale seem most characteristic of the thing 
you're judging. 
.. 
If you consider the concept to be neutral on the scale, both sides of 
the scale equally associated with the concept, or if the scale is 
completely irrelevant, unrelated to the concept, then you should 
place your check-mark in the middle space. 
safe ___________ X _____________ dangerous 
IMPORTANT; (1) Place your check-marks in the middle of spaces, not 
on the boundaries: (this) (not this) 
x x 
(2) Be sure you check every scale for every concept--
do not omit any. 
(3) Never put more than one check-mark on a single scale. 
( 4) IF YOU HAVE ANY QUESTIONS RAISE YOUR HAND. 
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THE WPRDS USED IN THIS EXPERU1ENT 
good _____________________ bad 
cruel kind 
ugly _____________________ beautiful 
clean dirty 
light ___ dark 
painful ____________________ __.pleasurable 
high low 
important _____________________ unimportant 
false true 
wise _____________________ foolish 
sick _____________________ healthy 
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THE TASKS USED IN THIS EXPERIMENT 
bad 
---
good 
---
cruel kind 
--- ---
ugly beautiful 
---
clean _____________________ dirty 
light dark 
---
painful ____________________ ____.pleasurable 
high low 
important _____________________ unimportant 
false true 
wise foolish 
---
sick _____________________ healthy 
APPENDIX F 
Elaborate Word Descriptions 
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A IIAT 
Front view-mole hot-
hnc bend-feether-
groove ln top-medlum 
brim, 
-1-
A GLASS 
Transparent (clear)-
cylinder shaped -
lorger at open top-
opproxlmately half 
filled-standing 
on a surface, 
-4-
A RJ\TTU: SNAKE 
Front vlew of heod-two 
eyes-forked tongue out-
coiled body on a eurface-
head erect-dark 
triangular markings 
on llght background-
rattle on tall. 
-7-
A O!Al R 
Front view-fJcin~ 
slightly t o the rl~ht-
wood patterned-solid 
wooden sea t-five spaced 
slats on the hack with 
a Holld bonrd at the 
top-four legs conn~cted 
wJ th four run~e, 
-10-
I 
I /... :,:11.r.11 
Standing idt side view-
wooly body-hare four 
legs and face-tall -ear 
eye-nose-mouth-hoofs-
background grasR. 
-2-
A TREE 
Medium thick trunk-
bu shy wlth a lot of 
lC'av<'s-two moin 
branches 1n a V 
fr om the trunk-
branches -top of 
roots vi~ible-on 
level ground. 
-5-
AN AIRPLANE 
Top view-nose pointed 
sli~htly upward to 
viewer's right-four 
propeller motors-USAF 
on right wing-on left 
wing a circled star-
two wings-each side 
ha s six windows-front 
window-rudder-tail 
has dark line markings. 
-8-
A GLOVE 
Top view-fingers poin ted 
sll._htly upward to 
viewer's right-left 
hand e d-four fingers 
end thumb-three 
lengthwise pleats on 
to p-stitchlng ot 
seams-fur sticking 
out opening. 
-ll-
A CAR 
Right aide vl•~-olu 
model-two side doors 
with wlndows showln~-
fenders half covering 
th e two wheels-front 
and re~r bumpcrs-
right headlight and 
tall light-patch on 
rear tire- hood, side 
of top, and part of 
front and r ea r windshields 
visible. 
-3-
A JUDGE 
Front view-looking to his 
rlght- sce n from chest 
up-holding wood~n gavel 
In ri~ht hand on surface 
before l1im-wcnrJng robe, 
collar, tie, bowlcss 
glasses-stern l ooki ng- I 
mouth-nose-car-hair thin 
end parted on the left. 
-6-
A MAN JN JAIL 
Front view-seen from 
chest up in wlndow-
three bars ln thlck 
window-wearing hat-
gra~plng bars-stern 
looklng--mouth-nose-
eycs-part of halr and 
left ea r vlsible-
unsheven or rough full 
face-horizontal striped 
shirt wlth numbers 1242 
on chest. 
-9-
A RAG DOLL 
Standing front view-
smlling -sha ggy halr-
cyes-nose-nouth-dimples-
eyebrows-arms hanging-
we~ring short sleeve 
blnuse wJth a dress , 
Jui 1per. or apron on top-
le1 s-horizontally striped 
a t"ck ings-shoes-s llp 
or panty showing on left 
Ir,: , 
-12-
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A C!I\CU 
Medium thick, 
dark circular 
ring-empty center. 
-1)-
A CARH<JT 
Stock slanted upward 
to viewer'A lcft-
stock has bushy 
leaves at top-root 
is triangular cone 
shape, tapering to 
a point-root pointing 
ri ght and down-
patterned with 
circular markinp.e. 
-16-
AUTOS IN COLLISION 
Two autos in acc ident-
left side of right car 
in view-top view of 
left car-fronts of both 
cara pushed in and 
dented-parts strewn 
around-body to right 
foreground below right 
car-tire off left car 
and below it and water 
shooting from radiator-
door open on right car. 
-19-
A BABY 
Face view-smiling-
leaning on pillows-
feet pointed downward 
and to hls left-left 
nnn up in II wavc-rij,lht 
nnn (lO plllow-w "o ring 
n ,ttapcr-o little wnvv 
httlr nn hen<l-ha11ds-
~ycR-no,e-c1ara-le~Y-
feet-bellybutton-
eyebrow s-dim pled, 
-22-
A COAT ON A IIANr.f.R 
Front vi e w-a short 
coat wlth wide lapels-
ona ~ocket on ite 
rlRht side-two front 
buttons-strap on 
eleeve with button-
pattcrned linlng-
draped on a triangular 
wire han~er-hanger 
hook at top with end 
to viewer's ri~ht. 
-14-
AN ALARM CLOCK 
Front view-two belle 
on top-round face-
all numbers marked 
in position and dots 
indicate minutes-
hands show about 
eight minutes before 
two o'clock-two front 
legs-standing on 
flat eurface. 
-17-
A BEE 
Top view-head 
pointed up-two eyes-
two veined wings-
two antennae-six 
legs spread out-
bands around body-
tail stinger-thick 
rear legs. 
-20-
A MONKEY 
Smiling left side 
view-flat top head-
standinit hlRh on four 
limbs grasplnR branch-
tnil poin ted upward 
with end curled 
to\Jard rc ,1r-trccs tn 
bockground-eye-noec-
ear visible. 
-23-
A IIAMMF.R 
Side view-head 
pointed slightly 
~own lo the vtewpr'• 
right-claw on the 
back for nal l 
pullinR-front of 
head circular with 
flat end for 
pounding nAi h-
wood patterned handle. 
-15-
A LION 
Right side view-
standing high on 
four leRs-head held 
high-bu shy mane-
mouth opcn-cye-ear-
nose visible-tail 
curved and pointed 
upward-tall grase in 
background-four paws 
visible. 
-18-
A BROKEN ARROW 
Broken and the front 
end i s shorter than the 
tail-tail with feathers 
is pointing upward to 
the left-arrowhead end 
polnting steeper than 
tail upward to the 
rip.ht-lines suggestinR 
impact where arrow is 
broken. 
-21-
THREE BA.'\A.'\AS 
Side view-attached 
together at one end-
cu rved and pointed 
upward to the rlRht-
front one lar~est-
rear emallest-
bruise or ripe spots. 
-24-
' ,, 
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Hypotheses Derived from The Data Sheet 
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Hypotheses Derived from the Data Sheet (Figure 4) 
1. I. Q. Score; 
Are there differences among the experimental groups? 
!The I.Q's. are used in tQe analysis of covariance.] 
2. Scored by category, all groupings: 
2 
,,-----'- ----;') Is there a difference between 2, 4, 6 and Grouping Structure 
A to C? 
2 
Is there a difference between rz--;-'4,- 6' and Attributes D to T? 
2 
Is there a difference (. ~--'"'' ·- ... between 2, 4, 6' and Supplemental Aspects 
U to X? 
2 
Is there a difference between 1,- i: 6 and Level of Specificity 
(1) to (3)? 
3. Total of each category, all groupings (Total across #2): 
Is there a difference between 3 and Grouping Structure A to C? 
Is there a difference between 3 and Attributes D to T? 
Is there a difference between 3 and Supplemental Aspects U to X? 
Is there a difference between 3 and Level of Specificity (1) 
to ( 3) ? 
4. Total of all first responses by category: 
Is there a difference between 4 and Grouping Structure A to C? 
Is there a difference between 4 and Attributes D to _T? -~ 
Is there a difference between 4 and Supplemental Aspect13 u to X? 
Is there a difference between 4 and Level of Specificity (1) 
to (3)? 
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5, Scored by code numbers (Figure 5), all responses: 
rr:- ~t - -Is there a difference between 2, 4, 6 and Groupipg Structure 
6. 
A to C? 
Is there a difference 
Is there a difference 
U to X? 
be tween 12,-}; 6' and 
~ 
between r2, 4, 6 and 
~ 
Attributes D to T? 
Supplemental Aspects 
Is there a difference between rz~·:-··6 and Level of Specificity 
(1) to (3)? 
Total by code numbers, all groupings: 
Is there a difference between 6 and Grouping Structure A to C? 
Is there a difference between 6 and Attributes D to T? 
Is there a difference between 6 and Supplemental Aspects U to 
Is there a difference between 6 and Level of Specificity (1) 
to (3)? 
7. Scored by code numbers, first responses: 
7 
·--- \ .~ ~ Is there a difference between 2, 4, 6 and Grouping Structure 
A to C? 
Is there a difference r;--X . between 2, 4, 6 and Attributes D to T? 
7 
Is there a difference between ·f,---4 ; -6' and Supplemental Aspects 
U to X? 
7 
Is there a difference between 12, 4 ;-·6 and Level of Specificity 
(1) to (3)? 
8. Total by code number, first groupings: 
Is there a difference between 8 and Grouping Structure A to C? 
X? 
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Is there a difference between 8 and Attributes D to T? 
ls there a difference between 8 and Supplemental Aspects 
U to .X? 
Is there a difference between 8 and Level of Specificity 
(1) to (.3)? 
9. Scored by code number, compiled responses into a single score: 
r,;-5L-~ Is there a difference between 2, 4, 6 and Grouping Structure 
A to C? 
Is there a difference be tween 12 ~-
Q ____ ) 
4, 6 and Attributes D to T? 
9 
Is there a difference between 12, 4, 6 and Supplemental Aspects 
U to X? 
9 
Is there a difference between 2, 4, 6 and Level of Specificity 
(1) to (3)? 
10. Total by code number, compiled responses into single score: 
Is there a difference between 10 and Grouping Structure A to C? 
Is there a difference between 10 and Attributes D to T? 
Is there a difference between 10 and Supplemental Aspects 
u to X? 
Is there a difference between 10 and Level of Specificity 
(1) to (3)? 
11. Totals for Grouping Structure: 
2 
Is there a difference between 11 and 2, 4, 6 (scored by cate-
gory, all groupings). This would allow us to test differences 
in the experimental groups in the total number of reasons for 
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each grouping of 2, 4 and 6 stimuli. 
Is there a difference between 11 and 3 (total of each category, 
all groupings}. This would give us the total number of reasons 
for grouping and allow us to test differences among the experi-
mental groups. 
Is there a difference between 11 and 4 (total of first reasons 
given for grouping). This would detect differences in the 
experimental groups in failures to give a reason for grouping. 
5 
Is there a difference between 11 and 2, 4, 6 ' (scored by code 
number, all groupings)? 
Is there a difference between 11 and 6 (total by code numbers, 
all groupings)? 
ff- - ~ Is there a difference between 11 and 2, 4, -6. (scored by code 
number first groupings)? 
Is there a difference between 11 and 8 (total by code number, 
first groupings)? 
- - ~-- 1 Is there a difference between 11 and r2, 4, 6 (scored by code 
number, compiled responses into a single score)? 
Is there a difference between 11 and 10 (total by code number, 
compiled responses into a single score)? 
12. Total for Simple Association Attributes: 
Is there a difference between 12 and 1: -4. -6~ This would tell 
us if there is a difference in the number of simple association 
used from 2 to 4 to 6. 
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Is there a difference between 12 and 3? This would tell us 
if there is a difference in the total usage of simple asso-
ciation. 
Is there a difference between 12 and 4 (first responses)? 
This would tell if there is a difference in the usage of simple 
association for first responses. 
5 2 
Twelve and 2, 4, 6 would come out the same as 12 and 2,4, 6 
because simple association is code scored as 1. 
Twelve and 6 would come out the same as 12 and 3 because simple 
association is code scored as 1. 
7 
Is there a difference between 12 and 2, 4, 6 (scored by first 
groupings)? 
Is there a difference between 12 and 8? 
Twelve and 9 is the same as 12 and 7. 
Is there a difference between 12 and 10? 
13. Total for Concrete Attributes: 
This generates hypotheses about Concrete Attributes similar 
to 12. 
14. Total for Representational Attributes: 
This generates hypotheses about Representational Attributes 
similar to 12. 
14b. Comparing the totals of 12, 13, and 14: 
Is there a significant difference between the totals of 12, 13 
and 14? This would tell us if there are any differences in 
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the usage of simple association, concrete, and representational 
attributes among the experimental groups. 
15. Total of attribute totals (summing 12 + 13 + 14): 
5 
Are there differences between 15 and ' 2, 4·,- K, bet;een 15 and 
7 
6, between 15 and '2, 4-;- 6', between 15 and 8, between 15 and 
- 9. /, -- -·· -··~ 
2, 4, 6, and between 15 and 10? These would give us differ-
ences in level of attributes used by the experimental groups. 
16. Total of Supplementary Aspects: 
Are there any differences in the experimental groups in the 
Supplemental Aspects used? 
5 
Sixteen and 2-, 4., - 6---' gives difference in level of quality for 
all groupings from 2 to 4 to 6. 
Sixteen and 6 gives us the total differences in quality levels 
for all groupings. 
Sixteen and 7 gives us the difference in level of quality from 
2 to 4 to 6 for first groupings. 
Sixteen and 8 gives us the total difference in quality level 
for first groupings. 
Sixteen and 9 gives us the difference in quality level for 
single highest reasons for grouping from 2 to 4 to 6. 
Sixteen and 10 gives us the total level of quality of single 
highest reasons for grouping. 
17. Level of specificity: 
Are there any differences in the experimental groups in the 
Level of Specificity used? 
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The hypotheses generated here are similar to those above. 
18. Total number of unique reasons given for grouping: 
Are there any differences among the experimental groups in the 
number of unique reasons given? 
19, Memory (Total number of words or pictures recalled) : 
Are there any differences among the experimental groups in the 
total number of words or pictures recalled? 
20. Attitude score toward stimuli: 
Are there any differences among the experimental groups in 
their attitudes toward the stimuli? 
21. Attitude score toward tasks: 
Are there any differences among the experimental groups in 
their attitudes toward the tasks? 
APPENDIX H 
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APPENDIX I 
Example of the Least Significant Differences 
(LSD) Calculations Using the Inverse Matrix 
Formula for the Significant Class 
Interactions from the Printout 
in Appendix H 
287 
Table 106. Summary of the least significant differences between the class means on the total 
number of thema responses scored according to the single highest category 
cognitive level score 
·-~-- --- - --
Comparison IYi - Yj I ,J V(Y:~ yj = ( C · · + C · · - 2 ( C · · ) MS 11 JJ lJ e t LSD Conclusion 
-
6.199 - 3.400 
~-- -- --- -- - ---·-- . ------
yl vs y2 15.619 (0.021) + (0.018) - 2(-0.008) 2.000 1.854 P ~ o. 05 
2.799 
6.199 - 5.321 
- -- -- ·-- --- --- . -·---- -·-- -
Y1 vs Y3 v ' 15.619 4(0.021) + (0.018) + 4(-0.008) 2.000 2.090 N.S. 0.878 
3.400 - 5.321 
-- - --- -·-··-·----
Y2 vs Y3 v 15.619 (0.021) + 4(0.018) + 4(-0.008) 2.000 1. 952 N.S. 
1. 921 
N 
00 
00 
APPENDIX J 
The Least Significant Difference Equations for 
Calculations Involving the Inverse Matrix 
with the Class, Direction by Stimuli, 
Direction by Class, and Stimuli 
by Class Interactions 
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CLASS 
The Least Significant Difference Equations 
for Calculations Involving 
The Inverse Matrix 
LSD 
l,96*J HSE 1(4 .,4) + (5,5) - 2(5,4)J 
1.96 J MSE [4(4,4) + (5,5) + 4(5,4)] 
1.96 \ MSE 1(4,4) + 4(5?5) + 4(5,4)] 
DIRECTION X STIMULI LSD 
Yu v Y12 1. 96 VMSi [4(3,J) + 4(6,6) + 8(6,3)] 
yll v y21 1.96 J MSE [4(2,2) + 4(6,6) + 8(6,2)] 
yll v Y22 1.96 J MSE [4(2,2) + 4(3,3) + 8(3,2)] 
Y12 v Y21 1. 96 J MSE. I 4 (2, 2) + 4(3,3) - 8(3,2)] 
- -
.J MSE yl2 v y22 1.96 14(2,2) - 8(6,2) + 4(6,6)] 
Y2l v Y22 1.96 J MSE (4(3,3) - 8(6,3) + 4(6,6)] 
*1.96 depends on the sample size and o<. level. 
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DIRECTION X CLASS LSD 
1. 96 J MSE I'(4 ·, Zi)+(5·, .5)+(7, 71+(8 ,81-:-2 (5 ,4)+2(7, 4) ~2 (8, 4) 
-2(8,4)-2(7 ,5)+2(8,5)-2(8,7) 
291 
1.96 J MSE[4(4,4)+(S,5)+4(5,4)+4(7 ,7)+8(7 ,4)+4(8,4)+4(7 ,5) 
+2 (8, 5) +4 (8, 7)+(8, 8) 
Y11 v Y21 1.96 V MSE[4(2,2)+4(7,7)+8(7,2)] 
1.96 J MSEI4(2,2)+(4,4)+(5,5)+(7,7)+(8,8)+4(4,2)-4(5,2) 
+4(7,2)+4(8,2)-2(5,4)+2(7,4)+2(8,4)-2(7,5)-2(8,5) 
+2(8,7)] 
1.96 J MSE[4(2,2)+4(4,4)+(5,5)+4(5,4)+(8,8)+8(4,2)+4(5,2) 
-4(8,2)-4(8,4)-2(8,5)] 
1.96~ MSEI(4,4)+4(5,5)+4(5,4)+(7,7)+4(8,8)+4(8,7)+8(8,5) 
+4(7,5)+4(8,4)+2(7,4)] 
1.96 J'Ms;[4(2,2)+(4,4)+(5,5)+(7, 7)+(8,8)+4(5,2)-4(4,2) 
+4(8,2)+4(7,2)-2(5,4)+2(8,5)-2(7,5)-2(8,4)-2(7,4) 
+2(8,7)] 
l.96J MSE[4(2,2)+4(8,8)+8(8,2)] 
1.96 J MSE[4(2,2)+(4,4)+4(5,5)+4(5,4)+(7,7)+8(5,2)+4(4,2) 
. ,,,. . ' 
-4(7,2)-4(7,5)-2(7,4)] 
1.96,/ MSEJ4(2,2)+4(4,4)+(5,5)+4(5,4)+(8,8)-8(4,2)-4(5,2) 
-4(8,2)+4(8,4)+2(8,5)] 
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1.96 J MSE[4(212)+(4,4)+4(5,5)+4(5,4)+(7 ,7).,....4(4,2)-8(5,2) 
o:::-4 (], 2}+2 (_7, 4 )+2 (], 52] 
1.96 j MSEI (4,4)+(5,5}+(7 ,7}+(8,8)-2(5,4)-2(_7 ,4)+2(8,4) 
+2(7 ,5)-2(8,5)..-.2 (8, 7)] 
1.96 J MSE{(4,4)+(5,5)+(7,7)+(8,8)-2(5,4)-2(7,4)+2(8,4) 
+2(7,5)-2(8,5)-2(8,7)) 
1.96 .j~1SE{4(4,4)+(5,5)+4(5,4)+4(7,7)+(8,8)+4(8,7)-8(7,4) 
-4(8,4)-4(7,5)-2(8,5)] 
1.96 J MSE1(4,4)+4(5,5)+4(5,4)+4(8,8)+(7,7)+4(8,7)-8(8,5) 
-4(7,5)-4(8,4)-2(7,4)] 
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STIMULI X CLASS LSD 
1. 9 6 J MS~ 1(4 ·, 41+{..5, 5}+(9, 9 }+(lo, 10}-..2 cs, 4 )+2(9 ,9)-2(10, 4} 
...... 2 (9, 5) +2 (10, 5) .,...2 (10, 9)] 
1. 96 J MS~l 4( 4, 4)+(.5, 5)+4(5 ,4)+4 (9, 9)+(10, 10)+4 (10, 9) 
+8 (9, 4)+4(10, 4)+4 (9, 5)+2 (10, 5)] 
1.96 J MSEI4(3,3)+4(9,9)+8(9,3)] 
1.96 J MSE[4(3,3)+(4,4)+(5,5)+(9,8)+(10,10)+4(4,3)-4(5,3) 
+4(9,3)+4(10,3)-2(5,4)+2(9,4)+2(10,4)-2(9,5)-2(10,5) 
+7(10,9)] 
1.96 j MSEJ4(3,3)+4(4,4)+(5,5)+4(5,4)+(10,10)+8(4,3)+4(5,3) 
-4(10,3)-4(10,4)-2(10,S)J 
1.96 J MSEii4,4)+4(5,5)+4(5,4)+(9,9)+4(10,10)+4(10,9) 
+8(10,5)+4(9,5)+4(10,4)+2(9,4)] 
1.96 MSE[4(3,3)+(5,5)+(4,4)+(10,10)+(9,9)+4(5,3)-4(4,3) 
+4(10,3)+4(9,3)-2(5,4)+2(10,5)-2(9,5)-2(10,4)-2(9,4) 
+2(10,9)] 
1.96 V MSE[4(3,3)+4(10,10)+8(10,3)] 
1.96 ~ MSE[4(3,3)+(4,4)+4(5,5)+4(5,4)+(9,9)+8(5,3)+4(4,3) 
... .,,. .. 
-4(9,3)-4(9,5)-2(9,4)] 
1.96 J U$EJ4(3,3)+4(4 1 4)+(5,5)+4(5,4)+(10,10)-8(4,3)-4(5,3) 
-4(10,3)+4(10,4)+2(10,5)] 
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1. 9 6 J MSE [4 (_3 ,3)+(_4 >4)+4(_5, 5)+4 (5, 4)+(_9, 9)~4 (4 ,3)-8(5, 3) 
""4 (9 ~ 3 l + 2 ( 9 , 4) +4 (9 , 5) J 
1.96) MSE1(4,4)+(5,5)+(9,9)+(10,10).,..2(5,4)-2(9,4)+2(10,4) 
+2(9, 5) .,._2 (10, 5) ,...2 (10, 8) J 
1.96 J MSE[4(4,4)+(5,5)+4(5,4)+4(9,9)+(10,10)+4(10,9)-8(9,4) 
-4(10,4)-4(9,5)-2(10,5)] 
1.96 J MSE1(4,4)+4(5,5)+4(5,4)+(9,9)+4(10,10)+4(10,9) 
~4(9,5)-8(10,5)-4(10,4)-2(9,4)] 
APPENDIX K 
Data Analyses for Number Four on the Data Sheet 
Which Lists the Total Score, by Category, of 
all First Reasons Given for Grouping 
295 
Tabl e 61. Summary of the analysis of covariance between the 
experimental groups on the total number of first 
superordinate responses 
296 
Source of 
vari atio n df 
Sums of 
s quares 
Mea n 
squares F-ratio Probability 
Direction 1 372.229 
Sti muli 1 7.517 
Class 2 3.891 
Dli:-ection 
by s t imuli 1 0.189 
Direc t io n 
by c l as s 2 52.120 
Stimuli 
by cla s s 2 37.166 
Direc t io n 
by s ti mul i 2 23.580 
by class 
l.Q . 1 0.506 
( covar i ant) 
Resid ual 159 1561. 467 
To t a l 171 2122.157 
*Sig ni fica nt b eyond the .05 lev e l. 
Increa s e=- 4.795 
Decrease=- 7.808 
327.229 37.903 0.0000* 
7.517 o. 765 0.3831 
1.945 0.198 0.8205 
0.189 0.019 0.8897 
26.060 2.654 0.0735 
18.583 1.892 0.1541 
11. 790 1. 201 0.3037 
0.506 0.052 0.8208 
9.821 
··,-
Table 62. 
Source of 
variation 
Direction 
Stim ul i 
Class 
Direction 
by stim uli 
Direction 
by class 
Stimuli 
by class 
Direction 
by stimuli 
by class 
l.Q. 
( covariant) 
Suunnary of the analysis of covarian ce between the 
experimental groups on the total number of first 
complex responses 
297 
df 
Sums of 
squares 
Mean 
squares F-ratio Probability 
1 4.215 4.215 1.286 0.2588 
1 0.005 0.005 0.001 o. 9695 
2 22.044 11. 022 3.363 0.0376* 
1 0.850 0.850 0.259 0.6114 
2 2. 271 1.135 0.346 o. 7079 
2 1.536 0.768 0.234 0.7914 
2 13.176 6.588 2.010 0.1380 
1 1. 902 1.902 0.580 0.4477 
Residual 134 439.210 3.278 
Total 146 493.850 
*Significant beyond the .05 level. 
Table 63. 
Comparison of 
experimental 
group means 
Si x grade 
versus 
freshmen 
Six grade 
versus 
jr. and sr. 
Freshmen 
versus 
jr. and sr. = 
298 
Summary of the least significant differences between the 
class adjusted means on the total number of first complex 
responses 
2.982 
3.479 
2.982 
2.537 
3.479 
2.537 
Absolute 
difference 
between 
means 
0.497 
0.445 
0.942 
t 
1.96 
1.96 
1.96 
Least signif-
icant differ-
ence between 
means 
0. 776 
0.847 
0.702 
Conclusion 
N.S. 
N.S. 
P( 0.05 
Table 64. Summary of the analysis of covariance between the 
experimental groups on the total number of first 
thema responses 
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Source of 
var iatio n df 
Sums of 
s quar es 
Mea n 
squares F-ratio Probability 
Directio n 1 51. 743 
St imuli 1 19.756 
Class 2 142.663 
Direction 
by s t imuli 1 16.310 
Di r ec t io n 
by c l as s 2 36.127 
St imuli 
by class 2 24.241 
Direction 
by sti muli 2 86.836 
by class 
I.Q . 1 7 .804 
( cova ri ant ) 
Residual 118 1019.186 
To t al 130 1388.229 
*Significa nt beyo nd the .OS lev el. 
Increase • 5.392 
Decrease• 4.027 
51. 743 5.991 0.0159* 
19.756 2.287 0.1331 
71.331 8.259 0.0004 * 
16.310 1.888 0.1720 
18. 063 2.091 0.1281 
12 .121 1.403 0.2498 
43.418 5.027 0.0080* 
7.804 0.904 0.3438 
8.637 
Table 65. 
Comparison of 
experimental 
group means 
Six grade 
versus 
freshmen = 
Six grade 
versus 
jr. and sr. 
Freshmen = 
versus 
jr. and sr, = 
Summary of the least significant differences between the 
class adjusted means on the total number of first thema 
responses 
6.147 
3. 397 
6.147 
4.586 
3.397 
4.586 
Absolute 
difference 
between 
means 
2.750 
1. 561 
1.189 
t 
2.000 
2.000 
2.000 
Least signif-
icant differ-
ence between 
means 
1 .340 
1. 488 
1.340 
Conclusion 
p~ 0.05 
P < o. 05 
N.S. 
,' ' . 
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Tnhll · ,,,,. S111mn.1ry of Liu.· lc.i ~ L s t.,;nlf l n 111L diffL'rcn c t•s he tween the dir ec tion by stimuli by class adjusted 
mean~ on th~ total numh~r <>f flr~t thema responses 
Direction by 
stimuli by No. Mean differences 
class ranked of Rank ed 
by means Ss . means 12 11 10 9 8 6 4 3 
( l) 
Dec rcase by 
pictures by 
5.775* * 5.138* 4.517* 3. 494 * 3.274* 2.867* 2.201 six grade 8 7.854 5.692 3.079 l. 558 0.131 
(2) 
Increase by 
words by 
5.644* * 5.001* * 3.363* 3.143* * Rix grade 11 7. 72) 5.561 4.386 2.948 2. 736 2.070 1.427 
( 1) 
ln c n•;1sc hy 
pictures by 
4. 217 * * 3.580* * Rix p;rade 12 6. 296 4.134 2.959 1. 936 l. 716 l. 521 1.309 0.643 
(1,) 
Increase by 
pictures by 
3.574* 3.491* 2.937* Jr. and sr. 14 5.653 2.316 l. 293 l. 073 0.878 0.666 
(5) 
lncrcas e hy 
words hy 
2.908* 2.8 25* fn~Hhmen 19 4.987 2. 271 1.650 0.627 0.407 o. 212 
(6) 
Decr ea s e by 
words by 
jr. and sr. 5 4. 775 2. 696 2.613 2.059 1.438 0.415 0.195 
(7) 
Dec rC'a 8l ' hy 
pictures by 
Jr• nnd sr. 9 4.580 2.501 2.418 1.864 1. 243 0.220 
(H) 
f lH' l'l 'IIH l' hy 
p kLures by 
freshmen 17 4.360 2.281 2.198 1.644 1.023 
(9) 
Increase by 
words by 
jr. and sr. 11 J.JJ7 1.258 1.175 0.621 
(10) 
Decrease by 
words by 
slx grade 6 2. 716 0.637 0.554 
(11) 
Decrease by 
words by 
freshmen lJ 2.162 0.083 
(12) 
Decrease by 
pie tu r es by 
freshmen 6 2.079 
I.cost eigniftcant difference vnlues between means: *for .05 level of sig nifi cance: 2.00 
• 
Table 67. Summary of the analysis of covariance between the 
experimental groups on the total of the first 
grouping structure responses 
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Source of 
variation df 
Sums of 
squares 
Mean 
squares F-ratio Probability 
Direction 1 2.189 2 .189 4.947 0.0274* 
Stimuli 1 0.645 0.645 1.458 0.2289 
Class 2 0.093 0.046 0.105 0.9008 
Dir ec tion 
by stimuli 1 0.019 0.019 0.043 0.8365 
Direction 
by class 2 0.857 0.428 0.968 0.3819 
Stimuli 
by class 2 0.284 0.142 0.321 0.7259 
Direction 
by stimuli 2 0.392 0.196 0.443 0.6431 
by class 
I.Q. 1 0.585 0.585 1.322 0.2517 
( covariant) 
Res idual 170 75.215 0.442 
Total 182 79.934 
- ---
*Significant beyond the . 05 level. 
Increase• 11.866 
Decrease 2 11.643 
Table 68. 
Source of 
variation 
Direction 
Stimuli 
Class 
Direction 
by stimuli 
Direction 
by class 
Stimuli 
by class 
Direction 
by stimuli 
by class 
I.Q. 
( covariant) 
Residual 
Total 
Summary of the analysis of covariance between the 
experimental groups on the total number of first 
edge matching responses 
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df 
Sums of 
squares 
Mean 
squares F-ratio Probability 
1 5.614 5.614 1.106 0.2962 
1 1.135 1.135 0.224 0.6377 
2 4.440 2.220 0.437 0.6474 
1 4.273 4.273 0.842 0.3617 
2 2.318 1.159 0.228 o. 7964 
2 15.724 7.862 1.549 0.2189 
2 42.603 21. 301 4.196 0.0186* 
1 2.502 2.502 0.493 0.4847 
78 395.946 5.076 
90 459.033 
*Significant beyo nd the .05 level. 
Table 69. Summary of the least slgni(icant differences between the direction by s timuli by class adjusted 
mean s on the t otal number of fi rst edg e matching response s 
llirectJon by 
s timuli hy No. Mean differences 
class r,,nked of Ranked 
by means Ss. means 12 11 10 9 8 6 4 3 
(1) 
Decrease by 
pie tu res by 
six grade 4 5.930 4.609* 3.869* 2.886 2.791 2.495 2.473 2.412 1.976 1.881 1.533 0.925 
(2) 
Increase by 
words by 
six gr ade 5.005 3.684 2.944 1. 961 1.866 1. 570 1. 548 1.487 1.051 0.956 0.608 
(3) 
Increase by 
pictures by 
j r. and sr. 11 4. 397 3.076 2.336 1.353 1. 258 0.962 0.940 0.879 0.443 0.348 
(4) 
Increase by 
words by 
freshmen 16 4.049 2. 728 1. 988 1.005 0.910 0.614 0.592 0.531 0.095 
(5) 
Dec rease by 
words by 
Jr• and sr. 4 3.954 2.633 1.893 o. 910 0.815 0 .5 19 0.494 0.436 
(6) 
In crease by 
pictures by 
freshmen 16 3.518 2.197 1.457 0.474 0.379 0.083 0.061 
(7) 
Decrease by 
words by 
freshmen 9 3.457 2.136 1. 396 0.413 0.318 0.022 
(IJ) 
f 1u · 1-t•:tHl ' hy 
pf 1· t11 n ·~, hy 
HIX ,1,trmh· ·,. ,.,,_, 2. 114 I. 171i 0.191 0.2% 
(')) 
Dct:reasc by 
. plc tu res by 
Jr. and er. 5 3.139 1.818 1.078 0.095 
(10) 
Increase by 
words by 
Jr• and sr. 3.044 1. 723 0.983 
(11) 
Decrease by 
pi c tures by 
freshmen 3 2.061 0. 740 
(12) 
Decrease by 
words by 
six grade 1. 321 
Least significant difference values between means: *for 
.05 level of sign ifi cance= 2.00 
Table 70. Surmnary of the analysis of covariance between the 
experimental groups on the total of the simple 
association attribute responses 
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Source of 
variation df 
Sums of 
squares 
Mean 
squares F-ratio Probability 
Direction 1 31.879 31. 879 6.706 0.0110* 
Stimuli 1 0.120 0.119 0.025 0.8746 
Class 2 1.061 0.530 0.112 0.8945 
Direction 
by stimuli 1 1.379 1.379 0.290 0.5914 
Dir ection 
by class 2 2.289 1.144 0.241 0.7865 
Stimuli 
by class 2 14.660 7.330 1.542 0.2190 
Direction 
* by stimuli 2 44.359 22.180 4.665 0.0116 
by class 
I.Q. 1 2.360 2.359 0.496 0.4828 
( covariant) 
Residua] 100 475.408 4.754 
Tot.:11 112 560.141 
*Significant b eyo nd the .05 level. 
Increase"" 3.798 
Decrease'"' 2.645 
'J'ahl,· II. Sunun..iry or the I c ,1H t s ignificant dlfferenc cs between the dJrcctlnn by s t imt1 l i by class adjusted 
means on the total number of first simple association attrlbutes 
IJ1rcctlon by 
st I mull by No. Mean differences 
class ranked of Ranked 
by menns Ss. mean8 12 11 10 8 6 4 3 2 
(1) 
Increase by 
words by 
* * six grade 9 4.606 3.402 3.102 1.807 1 . 706 1.556 1 . 523 1.426 0.856 0.615 0.509 0.117 
(2) 
Increase by 
plctures by 
3.285* 2.985* Jr. and sr. 11 4.489 1. 690 1.589 1.439 1.406 1.309 o. 739 0 . 498 . 0.392 
(3) 
Decrease by 
pictures by 
* 2.593* six grade 4.097 2.893 1. 298 1.197 1.047 1.014 0.917 0.347 0 . 106 
(4) 
In c rease by 
words by 
2.787* 2.487* freshmen 18 3.991 1.192 1.091 0.941 0.908 0 . 811 0. 241 
(5) 
Increase by 
pictures by 
2.546* freshmen 16 3. 750 2 . 246* 0.951 0.850 0.700 0.667 0.570 
(6) 
Decrease by 
words by 
freshmen 12 3.180 1. 976 l. 676 0.381 0 . 280 0.130 0.097 
(7) 
Decrease by 
words hy 
Jr . and sr. 3 . 083 1.879 1. 579 0.284 0 . 183 0.033 
(8) 
Inc rense by 
words by 
Jr. and sr. 3.050 1.846 l. 546 0.251 0.150 
(9) 
Increase by 
pictures by 
six grade 9 2.900 1. 696 l. 396 0.101 
(10) 
Decrea se by 
pictures by 
j r. and sr. 2. 799 l. 595 1. 295 
(11) 
Decrease by 
pictures by 
freshmen 6 1.504 0.300 
(J 2) 
Dec rea s e by 
words by 
slx grade l. 204 
Least significant difference values between means : *for .05 l evel of significance~ 2.00 
Table 72. 
Source of 
variation 
Direction 
Stimuli 
Class 
Dir-cction 
by stimuli 
Direction 
by class 
Stimuli 
by class 
Direction 
by stimuli 
by class 
I.Q. 
( covariant) 
Residual 
Total 
Summary of the analysis of covariance between the 
experimental groups on the total number of perceptual 
attribute responses 
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df 
Sums of 
squares 
Mean 
squares F-ratio Probability 
1 4.712 4. 712 1.149 0.2874 
1 12.995 12.995 3.170 0.0795 
2 42. 298 21.149 5.159 0.0082* 
1 0. 641 0.641 0.156 0.6938 
2 3.790 1.895 0.462 0.6318 
2 17.159 8.579 2.093 0.1312 
2 3.308 1.654 0.403 0.6696 
1 19.003 19.003 4. 636 0.0349 
68 278.748 4.099 
80 432.691 
*Significant beyond the .05 level. 
Table 73. 
Comparison of 
experimental 
group means 
Six grade 
versus 
freshmen = 
Six grade = 
versus 
j r. and sr. = 
Freshmen 
versus 
jr. and sr. 
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Summary of the least significant differences between the 
class adjusted means on the total number of first 
perceptual attribute responses 
3.063 
1. 364 
3.063 
1.343 
1. 346 
1.343 
Absolute 
difference 
between 
means 
1. 699 
1. 720 
0.003 
t 
2.000 
2.000 
2.000 
Least signif-
icant differ-
ence be tween 
means 
1.152 
1. 294 
1.194 
Conclusion 
P-<. 0. 05 
p < 0.05 
N.S. 
,, .. 
Table 74. 
Source of 
variation 
Di r ectio n 
St imuli 
Class 
D.irec tion 
by s t imuli 
Direc t io n 
by c l as s 
St i muli 
by c l ass 
Direc t ion 
by s t i muli 
by c lass 
I.Q. 
( covar i ant) 
Resid ua ] 
Total 
Summary of the analysis of covariance between the 
experimental groups on the total number of perceptual 
location responses 
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df 
Sums of 
sq uare s 
Mea n 
squar es F-r a tio Probability 
1 0.556 0.556 0.534 0.4688 
1 0.724 o. 724 0.694 0 . 4090 
2 2.523 1.262 1.210 0.3074 
1 0.431 0.431 0.413 0.5236 
2 0.856 0.428 0.411 0.6655 
2 1.851 0. 926 0.888 0.4185 
2 1.836 0.918 0.881 0. 4214 
1 0.215 0.215 0.207 0.6515 
46 47.954 1.042 
58 58.576 
*Sig n if i cant b eyond the .05 level. 
Table 75. Summary of the analysis of covariance between the 
experimental groups on the total number of functional 
association responses 
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Source of 
variation df 
Sums of 
squares 
Mean 
squares F-ratio Probability 
Direction 1 5.657 5.657 2.206 0.1406 
Stimuli 1 0.389 0.389 0.152 0.6977 
Class 2 1.863 0.932 0.363 0.6963 
Di r ec U on 
by stimuli 1 1.529 1.529 0.596 0.4418 
Direction 
by class 2 4.082 2.041 o. 796 0.4540 
Stimuli 
by class 2 0.935 0.467 0.182 0.8337 
Direction 
by stimuli 2 1. 622 0.811 0.316 0.7295 
by class 
I.Q. 1 1.319 1.319 0.514 0.4750 
( covariant) 
Residual 100 256.445 2.564 
Total 112 275.062 
*Significant beyond the .05 level. 
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Table 76. Summary of the analysis of covariance between the 
experimental groups on the total number of functional 
dependence (extrinsic) responses 
Sourc e of 
variation 
Dire c tion 
Stimuli 
Class 
Dir ection 
by stimuli 
Direction 
by class 
Stimuli 
by class 
Dire c t ion 
by stimuli 
by class 
l.Q . 
( covariant) 
Residual 
Total 
df 
1 
1 
2 
1 
2 
2 
2 
1 
85 
97 
Sums of 
squares 
15.864 
0.081 
9.021 
0.002 
0.351 
1.539 
0.698 
5.908 
113.648 
147.480 
*Significan t beyo nd the .05 lev el. 
Increase "' 1.176 
Decrease"" 2.019 
Mean 
squar es 
15.864 
0.081 
4.511 
0.002 
0.175 
o. 770 
0.349 
5.908 
1. 337 
F-ratio Probability 
11.865 0.0009* 
0.060 0.8066 
3.374 0.0389* 
0.002 o. 9683 
0.131 0.8772 
0.576 0.5646 
0.261 o. 7709 
4.419 0.0385 
Table 77. 
Comparison of 
experimental 
group means 
Six grade 
versus 
freshmen = 
Six grade 
versus 
jr. and sr. 
Freshmen 
versus 
jr. and sr. = 
312 
Sununary of the least significant differences between the 
class adjusted means on the total number of first func-
tional dependence (extrinsic) responses 
1. 887 
1.192 
1. 887 
1.713 
1.192 
1.713 
Absolute 
difference 
between 
means 
o. 695 
0.174 
0.521 
t 
2.000 
2.000 
2.000 
Least signif-
icant differ-
ence between 
means 
0.562 
o. 690 
0.654 
Conclusion 
P< 0.05 
N.S. 
N.S. 
Table 78. 
Source of 
variation 
Direction 
Stimuli 
Class 
Directi on 
by stimuli 
Direction 
by class 
Stimuli 
by class 
Direction 
by stimuli 
by class 
I.Q. 
( covariant) 
Residual 
Total 
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Summary of the analysis of covariance between the 
experimental groups on the total number of functional 
dependence (intrinsic) responses 
df 
1 
1 
2 
1 
2 
2 
2 
1 
40 
52 
Sums of 
squares 
0.058 
1. 921 
6.224 
1.323 
0.146 
5.025 
1.118 
0.792 
24.441 
43. 472 
Mean 
squares 
0.058 
1. 921 
3.112 
1. 323 
0.073 
2.513 
0.559 
0.792 
0.611 
F-ratio Probability 
0.095 0.7598 
3.144 0.0838 
5.093 0.0107* 
2.166 0.1490 
0.119 0.8878 
* 4.112 0.0238 
0.915 0.4088 
1. 297 0.2615 
' ,, 
*Significant beyond the ,05 level. 
Table 79. 
Comparison of 
experimental 
group means 
Six grade = 
versus 
freshmen = 
Six grade 
versus 
jr. and sr. 
Freshmen 
versus 
jr. and sr. = 
Summary of the least significant differences between the 
class adjusted means on the total number of first func-
tional dependence (intrinsic) responses 
1. 326 
0.487 
1. 326 
0.809 
0.487 
o. 809 
Absolute 
difference 
between 
means 
o. 839 
o. 517 
0.398 
t 
2.021 
2.021 
2.021 
Least signif-
icant differ-
ence between 
means 
0.532 
0.238 
0.596 
Conclusion 
P.( 0.05 
P..(0.05 
N.S. 
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Table 80. Summary of the least sig nificant differences between the sti muli by class 
adjusted means on the total number of first functional dependence 
(intrinsic) responses 
Comparison of Absolute differ- Least significant 
experimental ence between difference between 
group means means means Conclusion 
Pictures hy six grade = l.471 
versus 1.165 2.021 0.857 P.(0.05 
Pi c tures by freshmen 0.306 
Pictures by six grade = 1.471 
versus 0.030 2.021 0.881 N.S. 
Pictures by j r. and sr. = 1. 441 
Pictures by six grade = 1.471 
versus 0.291 2.021 0.748 N.S. 
Words by six grade = 1.180 
Pictures by six grade = 1.471 
versus 0.802 2.021 0.502 P.(0.05 
Words by freshmen = 0.669 
Pictures by six grade • 1.471 
versus 1. 293 2.021 0.758 Pl.0.05 
Words by j r. and sr. = 0.178 
Pictures by freshmen = 0, 306 
versus 1.135 2.021 0.885 P(.0.05 
Pictures by jr. and sr. • 1. 441 
Pictures by freshmen = o. 306 
versus 0.874 2.021 0. 710 P(0.05 
Words by six grade = 1.180 
Pj ct ur es by freshmen = 0.306 
versus 0 .363 2.021 o. 780 N.S. 
Words by freshmen = 0.669 
Plcturl!B by freshmen = 0.306 
versus 0.128 2.021 0.784 N.S. 
WnnlA hy 1 r. nnd Hr, • 0.178 
l'll ' l11n111 hy 1, . 1111d II r, .. 1.,.,.1 
Vt'I ttl l/1 II, lh I 2.021 o. 91 ·1 N.S. 
Word,, hy HIX grudC' = .I. IHO 
Picturet1 by Jr. anc.J sr. = 1. 44 l 
versus o. 772 2.021 0.885 N.S. 
Words by freshmen 0.669 
Pictures hy j r. and sr . l.441 
versus 1.263 2 .021 0.859 P(0.05 
Words by Jr. and sr. 0.178 
Words by six grade = 1.180 
versus 0.511 2.021 0.809 N.S. 
Words by freshmen = 0.669 
Words by six grade 1.180 
versus 1.002 2.021 0.894 P,(0.05 
Words by j r. and sr. = 0.178 
Words by freshmen 0.669 
versus 0.493 2.021 0 . 771 N.S. 
Words lty Jr. nnd ar. • 0.176 
Table 81. 
Source of 
variation 
Dir ectio n 
Stimul i 
Class 
Direction 
by stimuli 
Dir ection 
by class 
Stimuli 
by class 
Direction 
by stimuli 
by class 
l.Q. 
( covariant) 
Residual 
Total 
Summary of the analysis of covariance between the 
experimental groups on the total number of functional 
dependence (situational) responses 
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df 
Sums of 
squares 
Mean 
squares F-ratio Probability 
1 3.009 3.009 1.239 0.2683 
1 2.354 2.354 0.969 0.3273 
2 21. 782 10.891 4.483 0.0136* 
1 0.001 0.001 0.000 0.9836 
2 10.628 5.314 2.187 0.1174 
2 2.523 1.262 0.519 0. 5965 
2 1. 940 0.970 0.399 o. 6719 
1 0.801 0.801 0.330 0.5672 
103 250.250 2.430 
115 295.612 
*Sign ifica nt beyond the .05 level. 
Table 82. 
Comparison of 
experimental 
group means 
Six grade 
versus 
freshmen 
Six grade 
versus 
jr. and sr. 
Freshmen 
versus 
jr. and sr. = 
Summary of the least significant differences between the 
class adjusted means on the total number of first func-
tional dependence (situational) responses 
3.316 
2.260 
3.316 
2.345 
2.260 
2.345 
Absolute 
difference 
between 
means 
1.056 
0.971 
0.085 
t 
2.000 
2.000 
2.000 
Least signif-
icant differ-
ence between 
means 
1. 746 
0.854 
0.976 
Conclusion 
N.S. 
P( O. 05 
N.S. 
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Table 83. 
Source of 
variation 
Direction 
Stimuli 
Class 
Dire c tj on 
by stimuli 
Direction 
by class 
Stimuli 
by class 
Direction 
by stimuli 
by class 
I.Q. 
( covariant) 
Residual 
Total 
Summary of the analysis of covariance between the 
experimental groups on the total of the concrete 
attribute responses 
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df 
Sums of 
squares 
Mean 
squares F-ratio Probability 
1 0.019 0.019 0.004 o. 9511 
l 7.567 7.567 1.521 0.2190 
2 183.012 91.506 18. 392 0.0000* 
1 2.702 2. 702 0.543 0.4624 
2 3.626 1.813 0.364 0.6952 
2 0.375 0.188 0.038 o. 9630 
2 10.887 5.444 1.094 0.3371 
1 18.448 18.448 3. 708 0.0558 
169 840.839 4.975 
181 1129.516 
*Significant beyond the .05 level. 
Table 84. 
Comparison of 
experimental 
group means 
Six grade 
versus 
freshmen = 
Six grade 
versus 
jr. and sr. 
Freshmen 
versus 
j r. and sr. = 
Summary of the least significant differences between the 
class adjusted means on the total of the first concrete 
attribute responses 
7.157 
4.801 
7.157 
5.021 
4.801 
5.021 
Absolute 
difference 
between 
means 
2.356 
2.136 
0. 220 
t 
1.960 
1.960 
1. 960 
Least signif-
icant differ-
ence be tween 
means 
0.794 
0.896 
0.794 
Conclusion 
P < 0. 05 
P< 0.05 
N.S. 
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Table 85. Sunnnary of the analysis of covariance between the 
experimental groups on the total number of simple 
representational responses 
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Source of 
variation df 
Sums of 
s quar es 
Mea n 
squar es F-ratio Probabilit y 
Direction 1 19.363 
Stim uli 1 3.907 
Class 2 0.522 
Direction 
by sti muli 1 0.249 
Direc t io n 
b y c lass 2 0.524 
Stimuli 
by c l ass 2 3.186 
Direc t io n 
by stim uli 2 0.599 
by c lass 
I.Q . 1 1.502 
( covar i ant) 
Residual 129 274.093 
Total 141 308. 732 
*Sig nifica nt beyo nd the .05 lev e l. 
Increas e • 2.285 
Decrease= 3.063 
19.363 9.113 0.0031* 
3.907 1.839 0.1774 
0.261 0.123 0.8844 
0.249 0.117 0.7328 
0.262 0.123 0.8841 
1.593 o. 750 0.4746 
0.300 0.141 0.8686 
1.502 0.707 0.4022 
2.125 
Table 86, Sur'.illlary of the analysis of covariance between the 
experimental groups on the total number of 
conpound representational responses 
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Source of 
variation df 
Sums of 
squares 
~1ean 
squares F-ratio Probability 
Direction 1 13.828 
Stimuli 1 0.159 
Class 2 3.470 
Direction 
by stimuli 1 0.390 
Direction 
by class 2 6.248 
Stimuli 
by class 2 2.854 
Direction 
by stimuli 2 5.124 
by class 
I. Q. 1 o. 498 
(covariant) 
Residual 81 154 .69 1 
Total 93 200.000 
*Significant beyond the .05 level. 
Increase"" 1.491 
Decrease• 2.364 
13.828 7. 240 0,0087* 
0 .159 0.083 0. 7734 
1. 735 0.909 0. 4071 
0.390 0.204 0,6526 
3.124 1,636 o. 2011 
1. 427 0.747 0.4769 
2.562 1.341 0.2672 
0,498 0.261 0. 6111 
1.910 
Table 87. 
Source of 
variation 
Direction 
Stimuli 
Class 
Direction 
by stimuli 
Direction 
by class 
Stimuli 
by class 
Direction 
by stimuli 
by class 
l.Q. 
( covariant) 
Residual 
Total 
Summary of the analysis of covariance between the 
experimental groups on the total number of 
symbolic responses 
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df 
Sums of 
squares 
Mean 
squares F-ratio Probability 
1 1. 093 1.093 0.674 0.4175 
1 5.334 5.334 3.289 0.0788 
2 0.207 0.103 0.064 0.9383 
1 0.655 0.655 0.404 o. 5294 
2 2.003 1. 002 0.618 0.5454 
2 0.599 0.300 0.185 0.8322 
2 4.592 2.297 1.416 0. 2571 
1 0.012 0.012 0.007 0.9331 
33 53.517 1. 622 
45 65.217 
*Significant beyond the ,05 level. 
Table 88. 
Source of 
variation 
Direction 
Stimuli 
Class 
Din~c tion 
by stimuli 
Direction 
by class 
Stimuli 
by class 
Direction 
by stimuli 
by class 
I.Q. 
( covariant) 
Residual 
Total 
Summary of the analysis of covariance between the 
experimental groups on the total number of affective 
representational (simple) responses 
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df 
Sums of 
squares 
Mean 
squares F-ratio Probability 
1 0.030 0.030 0.026 0.8761 
1 0.438 0.438 0.377 0.5542 
2 0.116 0.058 0.050 0.9516 
1 0.032 0.032 0.028 o. 8719 
2 1. 057 0.528 0.456 0.6478 
2 0.569 0.284 0.245 0.7876 
2 0.298 0.149 0.129 0.8808 
1 0.031 0.031 0.027 0.8732 
9 10.435 1.159 
21 14.000 
*Significant beyond the .05 level. 
Table 89. Summary of the analysis of covariance between the 
experimental groups on the total of the 
representational attribute responses 
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Source of 
variation df 
Sums of 
squares 
Mean 
squares F-ratio Probability 
Direction 1 71. 453 
Stimuli 1 5.998 
Class 2 78.544 
Dir ectio n 
by stimuli 1 0.951 
Dir ection 
by class 2 45.855 
Stimuli 
by class 2 9.472 
Direction 
by stimuli 2 14.862 
by class 
l.Q. 1 6.519 
( covariant) 
Residual 158 1035.494 
Total 170 1308. 631 
*Significant beyond the .05 level. 
Increase - 3.831 
Decrease a 5.161 
71.453 10.903 0.0012* 
5.998 0.915 0.3402 
39.272 5. 992 0.0031* 
0.951 0.145 0. 7038 
22.928 3.498 0.0326* 
4.736 o. 723 0.4870 
7.431 1.134 0.3244 
6.519 0.995 0.3200 
6.554 
Table 90. 
Comparison of 
experimental 
group means 
Si x grade = 
versus 
freshmen 
Six grade 
versus 
jr. and sr. 
Freshmen 
versus 
jr. and sr. = 
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Summary of the least significant differences between the 
class adjusted means on the total of the first represen-
tational attribute responses 
3.449 
5.054 
3.449 
4.985 
5.054 
4.985 
Absolute 
difference 
between 
means 
1. 605 
1. 538 
0 .069 
t 
1.960 
1.960 
1. 960 
Least signif-
icant differ-
ence be tween 
means 
0.953 
1.133 
0.992 
Conclusion 
P<. 0,05 
P< 0.05 
N.S. 
Tal,le 9l. Summary o ( Lill' lc .1~t s ignif lc,mt di ffercncrs bPlWl } LO I hC' <.Ii n .:rtion hy clasg 
adj us t cd mea ns on th e• total of th e first r e pr esen tc.1tio11.11 atr: ribut t~ responses 
Comparison ,,r /\b so lute differ- Least slg nlfl cant 
cxperJmcntal e ncc between d lf[ercn ce hi::>tween 
gruup mc>,1n s means means Conclusion 
Inr reasc by six gr.,dc 2 . 878 
versus 0.846 1. 960 l. 347 N. S. 
lncrease by freshm en 3. 724 
Increase by s i.x grade 2.878 
ver s us 2.012 l. 960 1.60] P.(.0.05 
Increase by j r. and sr. 4 . 890 
Lncrcase by six grad e 2.878 
versus 1.141 1. 960 1. 454 N.S. 
Uec rease by six g rad e 4.019 
[n c rl ·rt~e by s ix r.rade 2 .878 
versus 3.506 1. 960 l . 31, 7 P ( o. 05 
Dccrc;.i.sL· by f rc•s hrncn 6. 384 
lncre~se by six grade = J.5Jl 
versus 1. 463 l. 960 1. 539 N.S. 
Dec r ease by j r. a nd sr . 4.994 
Increase by fr esh me n = 3. 724 
versus 1.166 1. 960 1.401 N.S. 
In c rease by j r. and s r. = 4.890 
Increase by freshm en = 3. 724 
versus 0.295 l. 960 1. 309 N.S. 
Decrease by s ix grade 4.019 
Incr ease by fr es hmen J. 724 
ve r sus 2.660 1. 960 1. 145 P .(_O. OS 
Decrease by freshmen = 6.384 
In c re ase by fr c~ hme n 3. 7 24 
verHIIH 1. ]56 l. 960 1.327 P < 0. OS 
lll'l' rC' ,11'1l' hy Jr. 11ntl sr. 
-
S. 080 
I 111· r .. 11t1l' h y Ir. 111\d Hr. 
-
t,. M'III 
vc·rHIIS 0.871 I. 960 1. 519 N.S . 
IJl.! l' (l' IIHL ' 1,y HIX gr .ule Q 1,. DI g 
lne rl 'UAC by .J (. nml Hr. 4.890 
versus l. 494 1. 960 l. 364 P.(0.05 
Dec rease by f reshm cn 6.384 
In c rease by j r. and s r. 4 .890 
versu s 0.190 1.960 2. 417 N.S. 
Dec rease by j r. and c;r. 5.080 
Decrease by six grade 4.019 
versus 2.]65 1. 960 l. 309 P..(,0.05 
Dec re ase by freshmen 6.384 
Decrease by s ix grnde 4 .019 
versus l. 061 l. 960 l.Vi2 N.S . 
Decrease by Jr. .,nd s r. 5.080 
Decrease hy freshm e n 6.384 
versus 1 . JOI, 1.960 1. )~/, N.S. -
Dec l"Cll6C by j r. and s r. 5.080 
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Table 92. Summary of the analysis of covariance between the 
experimental groups on the total of the 
attribute responses 
Source of 
variation 
Direction 
Stimuli 
Class 
Direction 
by stimuli 
Direction 
by class 
Stimuli 
by class 
Direction 
by stimuli 
by class 
I.Q. 
( covariant) 
Residua] 
Total 
df 
1 
1. 
2 
1 
2 
2 
2 
1 
170 
182 
Sums of 
squares 
3.547 
0.980 
2.320 
1.355 
2.447 
3.731 
3.464 
0.200 
129.075 
144.852 
*Significant beyond the .05 level. 
Increase x 11.990 
Decrease z 11.707 
Mean 
squares 
3.547 
o. 980 
1.160 
1.355 
1. 223 
1.865 
1. 732 
0.200 
0.759 
F-ratio Probability 
4.672 o. 0321 * 
1. 291 0.2573 
1.528 0.2200 
1.785 0.1833 
1.611 0.2026 
2.457 0.0887 
2.281 0.1053 
0.263 0.6084 
Table 93. 
Source of 
variation 
Direction 
Stimuli 
Class 
Direction 
by stimuli 
Dir ection 
by class 
Stimuli 
by class 
Direction 
by stimuli 
by class 
I.Q. 
( covariant) 
Residual 
Total 
- --
*S ignif ican t 
Summary of the analysis of covariance between the 
experimental groups on the total number of 
partial use of stimuli responses 
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df 
Sums of 
squares 
Mean 
squares F-ratio Probability 
1 o. 996 0. 996 0.299 0.5865 
1 8.332 8.332 2.500 0.1189 
2 42.884 21.442 6.433 0.0029* 
1 0.000 0.000 0.000 o. 9977 
2 4.940 2.470 0.741 0.4808 
2 7.676 3.838 1.151 0.3227 
2 4. 989 2.495 0.748 o. 4773 
1 18.034 18.034 5.410 0.0232 
63 209. 991 3.333 
75 342.987 ~ .. 
beyond the .05 level. 
Table 94. 
Comparison of 
experimental 
group means 
Six grade = 
versus 
freshmen = 
Six grade 
versus 
jr. and sr. = 
Freshmen 
versus 
jr. and sr. 
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Summary of the least significant differences between the 
class adjusted means on the total number of partial use 
of stimuli responses 
2.956 
1.063 
2.956 
1. 495 
1.063 
1. 495 
Absolute 
difference 
between 
means 
1. 893 
1. 461 
0.432 
t 
2.000 
2.000 
2.000 
Least signif-
icant differ-
ence between 
means 
1.072 
1. 292 
1.194 
Conclusion 
P< O. 05 
p < o.os 
N.S. 
Table 95. Summary of the analysis of covariance between the 
experimental groups on the total number of 
exceptional responses 
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Source of 
variation df 
Sums of 
squares 
Mean 
squares F-ratio Probability 
Dir ection 1 0.542 0.542 0.141 o. 707 5 
Stimuli 1 0.012 0.012 0.003 0.9552 
Cl ass 2 13 .164 6.582 1. 717 0.1835 
Dir ecti on 
by stimuli 1 0.022 0.022 0.006 o. 9397 
Dir ection 
* by class 2 34.629 17.314 4.516 0.0126 
Stimuli 
by class 2 18. 241 9.120 2.379 o. 0965 
Direction 
by stimuli 2 20.453 10.227 2.667 0.0730 
by class 
I.Q. 1 8. 744 8.744 2.280 0.1333 
( covariant) 
Residual 137 525.292 3.834 
Total 149 640.293 
*Significant beyond the .05 level. 
T,tl, I~ 96. :iumm.1ry of Lhc lt..•,1sl slg11lflc.1nL dllrl,rl·nces bctwPcn the.· ditcction hy class 
iid\u:-;tcd means 011 Ll1t· total nwnbC'r or fJrst exccpt1 onal quality responses 
Comparison of Absolute differ- Least signif leant 
experimental ence between difference between 
grou p means means means Conclusion 
Increase by six gr ade = 3. 200 
versus 0,519 l. 960 1,094 N. S. 
Increase by fre sluncn 2.681 
Increase hy six grade 3,200 
ve r sus o. 315 1.960 l. 207 N.S. 
Increase hy jr. and sr . = J.515 
Increase by six grade 3. 700 
vers us I. 464 J.960 I. 284 P < 0,05 
Uecrease by six grade 2. 236 
Increase by six grade J. 700 
versus 0,355 1.960 1.098 N.S. 
Decrease by freshmen 4.055 
Increase by six grade 3,700 
versus o. 213 l. 960 1.280 N.S. 
Decrease by j r. and sr. 3.487 
Increase by freshmen = 2,681 
versus 0,834 l. 960 J.086 N. S. 
Increase by Jr . and sr. 3,515 
Increase by freshmen 2. 681 
versus 0,445 J. 960 1. ll9 N. S. 
Decrease by six grade 2.236 
In crease by freshmen = 2.681 
versus 1. 371, l. 960 2,634 N.S . 
Decrease by freshmen = 4. 055 
I ncr e ase by freshmen = 2.681 
versus o. 806 1.960 1.111 N. S. 
Decrease by Jr. and sr. 
-
3,487 
1 ncrease by Jr. and sr. = 3.515 
versus 1. 279 1.960 1. 207 p.(0,05 
Decrease by six grade ~ 2.236 
Increase by j r. and sr. J.515 
versus 0.540 1.960 l. 015 N.S. 
Decrease by freshmen 4.055 
lncrease by j r. and sr . 3. 515 
v e rsus 0,028 1.960 l. 190 N.S. 
Decrease by Jr. and s r. 3. 487 
Decr ea se by six grade 2.236 
versus 1, 819 1.960 I. 919 N. S. 
Decreas e by freshmen 4.055 
Decrease by s ix grade 2,236 
versus I. 251 J.960 l. 280 N.S. 
Dec rease by j r. ., nd s r. 3.487 
Decrcas e by freshmen 4.055 
versus 0.568 l.960 I. I JI N. S. 
Decrease hy j r. and sr. J,487 
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Table 97. 
Source of 
variation 
Direction 
St imull 
Class 
Direction 
by stimuli 
Dir ec ti on 
by class 
Stimuli 
by class 
Direction 
by stimuli 
by class 
I.Q. 
( covariant) 
Residual 
Total 
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Surrnnary of the analysis of covariance between the 
experimental groups on the total number of 
poor quality responses 
df 
1 
1 
2 
1 
2 
2 
2 
1 
52 
64 
Sums of 
squares 
16.866 
0.282 
8.801 
0.565 
4.519 
8.607 
5.183 
1. 747 
199.566 
252.862 
Mean 
squares 
16.866 
0.282 
4.401 
0.565 
2.260 
4.303 
2. 591 
1. 747 
3.838 
F-ratio Probability 
4.395 0.0409* 
0. 073 0.7875 
1.147 0.3256 
0.147 0. 7028 
0.589 0.5587 
1.121 0.3336 
0.675 0.5134 
0.455 0.5028 
*Significant beyond the ,05 level. 
Table 98, 
Source of 
variation 
Direction 
Stimuli 
Class 
Dir ec tion 
by stimuli 
Direction 
by class 
Stimuli 
by class 
Direction 
by stimuli 
by class 
l.Q. 
( covariant) 
Residual 
Total 
Summary of the analysis of covariance between the 
experimental groups on the total number of 
regular responses 
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df 
Sums of 
squares 
Mean 
squares F-ratio Probability 
1 9.065 9.065 1.360 0.2450 
1 4.456 4.456 0.669 0.4150 
2 0.190 0.095 0.014 0.9859 
1 5.119 5.119 0.768 0.3824 
2 28.099 14.050 2.108 0.1246 
2 11. 290 5.645 0.847 0.4307 
2 0.464 0.232 0.035 o. 9658 
1 1.120 1. 200 0.180 0.6721 
169 1126.476 1126.476 
181 1191. 341 1191.341 
*Significant beyond the .05 level. 
Table 99. 
Source of 
variation 
Direction 
Stimuli 
Class 
Di r ec U on 
by stimuli 
Direction 
by class 
Stimuli 
by class 
Direction 
by stimuli 
by class 
I.Q. 
( covariant) 
Residua] 
Total 
Summary of the analysis of covariance between the 
experimental groups on the total of the 
supplementary aspects responses 
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df 
Sums of 
squares 
Mean 
squares F-ratio Probability 
1 0.491 0.491 2.165 0.1430 
1 0.012 0.012 0.051 0.8209 
2 0.560 0.280 1.234 0.2935 
1 0.008 0.008 0.037 0.8474 
2 0.892 0.446 1.965 0.1433 
2 0.026 0.013 0.057 0.9443 
2 0.016 0.008 0.035 0. 9653 
1 0.811 0.811 3.573 0.0604 
169 38.345 0.227 
181 41.648 
*Significant beyond the .05 level. 
Table 100. Sununary of the analysis of covariance between the 
experimental groups on the total number of 
specific responses 
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Source of 
variation df 
Sums of 
squares 
Mean 
squares F-ratio Probability 
Direction 1 164.457 
Stimuli 1 6.890 
Class 2 10.530 
Direction 
by stimuli 1 3.797 
Direction 
by class 2 2.003 
Stimuli 
by class 2 47.249 
Direction 
by stimuli 2 8.902 
by class 
I.Q. 1 2.115 
( covariant) 
Residual 168 1564.549 
Total 180 1824.343 
*Significant beyond the .05 level. 
Increase% 8.708 
Decrease z 6.761 
164.457 17.659 0.0000* 
6.890 0. 740 0.3910 
5.265 0.565 0.5694 
3.797 0.408 0.5241 
1.002 0.108 0.8981 
23.625 2.537 0. 0821 
4.451 0.478 0.6211 
2.115 0.227 0.6344 
9.313 
Table 101. Summary of the analysis of covariance between the 
experimental groups on the total number of 
middle level of specificity responses 
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Source of 
variation df 
Sums of 
squares 
Mean 
squares F-ratio Probability 
Direction 1 83.263 
Stimuli 1 0.700 
Class 2 14.038 
Direction 
by stimuli 1 16.567 
Direction 
by class 2 8.250 
Stimuli 
by class 2 20.991 
Direction 
by stimuli 2 4.493 
by class 
l.Q. 1 1. 298 
( covariant) 
Residual 138 779. 383 
Totnl 150 933.179 
*Significant beyond the .05 level. 
Increase~ 3.574 
Decrease= 5.104 
83.263 14.743 0.0002* 
0.700 0.124 0.7254 
7.019 1.243 0.2918 
16.567 2.933 o. 0890 
4.125 0.730 0.4836 
10.496 1.858 0.1598 
2.247 0.398 0.6726 
1.298 0.230 0.6324 
5.648 
Table 102. Summary of the analysis of covariance between the 
experimental groups on the total level of 
specificity responses 
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Source of 
variation df 
Sums of 
squares 
Mean 
squares F-ratio Probability 
Direction 1 3.151 3.151 6.328 0.0128* 
Stimuli 1 0.595 0.595 1.195 0.2758 
Class 2 0.021 0.011 0.021 0.9789 
Direction 
by stimuli 1 0.069 0.069 0.138 0.7111 
Direction 
by class 2 0.983 0.491 0.987 0.3752 
Stimuli 
by class 2 0.644 0.322 0.647 0.5251 
Directjon 
by · stimuli 2 0.403 0.201 0.404 0.6682 
by class 
I.Q. 1 0.991 0.991 1.990 0.1602 
( covariant) 
Res iduaJ 168 83.645 0.498 
Totnl 180 90.309 
--- --
*Significant beyond the .05 level. 
Increase• 11. 879 
Decrease 2 11.610 
APPENDIX L 
Data Analyses for Number Ten on the Data Sheet 
Which Lists the Total of All the Single 
Highest Cognitive Level Scores 
Given by the Subjects 
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Table 103. 
Source of 
va r ia ti on 
Dir ec ti on 
Stimuli 
Cl ass 
Direc t io n 
by sti muli 
Di r ec ti on 
by c l ass 
St imuli 
by c l ass 
Di rec t io n 
by st i muli 
by c lass 
I.Q . 
( cov ar i a nt) 
Res idu a l 
Tota l 
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Summary of the analysis of covariance between the experi-
mental groups on the total number of superordinate 
responses scored according to the single highest category 
cognitive level score 
Sums of Mean 
df squar es squares F-ratio Probability 
* 1 3067.680 3067.680 31.288 0.0000 
1 61. 376 61. 376 0.626 o.4300 
2 44.743 22,372 0.228 o. 7962 
1 5.390 5, 390 0,055 0.8149 
2 463.081 218.041 2.224 0.1116 
2 302.036 151. 018 1.540 0.2175 
2 208.317 104.186 1.063 0.3480 
1 0.254 0,254 0,003 0,9595 
158 15491.176 98.045 
170 20100.102 
*Sig ni fica nt b eyo nd the .05 level. 
Increase 14.958 
Decrease= 23.625 
Table 104. 
Source of 
variation 
Direction 
Stimuli 
Class 
Dir ection 
by stimuli 
Directi on 
by class 
Stimuli 
by class 
Direction 
by stimuli 
by class 
I.Q. 
( covariant) 
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Summary of the analysis of covariance between the experi-
mental groups on the total number of complex responses 
scored according to the single highest category cognitive 
level score 
df 
1 
1 
2 
l 
2 
2 
2 
1 
Sums of 
squares 
6.116 
1. 584 
52.833 
0.008 
29.761 
2.151 
36.109 
1. 875 
Mean 
squares 
6.116 
1. 584 
26.416 
0.008 
14.880 
1.075 
18. 054 
1. 875 
F-ratio Probability 
o. 425 0.5158 
o. no 0.7407 
1. 834 0.1639 
0.001 o. 9810 
1.033 o. 3588 
0.075 0,9281 
1.253 0.2889 
0.130 0.7189 
Residual 130 1872.671 14.405 
Total 142 2030.364 
*Signi f icant beyond the .05 level. 
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Table 105. Summary of the analysis of covariance between the experi-
mental groups on the total number of thema responses 
scored according to the single highest category 
cognitive level score 
Source of 
variation 
Direction 
Stimuli 
Class 
Dir ec t io n 
by stimuli 
Direction 
by class 
Stimuli 
by class 
Directi on 
by stimuli 
by class 
I. Q. 
( covariant) 
Res idu a l 
Toto.l 
df 
1 
1 
2 
1 
2 
2 
2 
1 
113 
125 
Sums of 
squares 
76.145 
43.239 
153.826 
5.620 
3,591 
40.447 
138. 500 
7.429 
1764.919 
2256.443 
*Signi f icant beyond the .05 level. 
Increase z 5.821 
Decrease z 4.126 
Mean 
squares 
76.145 
43.239 
76. 913 
s. 620 
1. 796 
20.224 
69.250 
7,429 
15.619 
F-ratio Probability 
* 4.875 0.0293 
2.768 0.0989 
* 4,924 0.0089 
o. 360 0.5498 
0.115 0,8915 
1.295 o. 2779 
* 4.434 0,0140 
0.476 0.4918 
Table 106. 
Comparison of 
experimental 
group means 
Six grade 
versus 
freshmen 
Six grade 
versus 
jr. and sr. 
Freshmen 
versus 
jr. and sr. 
Summary of the least significant differences between the 
class adjusted means on the total thema score scored 
according to the single highest category cognitive level 
score 
6.199 
3.400 
6.199 
5.321 
3,400 
5.321 
Absolute 
difference 
between 
means 
2,799 
0.878 
1.921 
t 
2.000 
2.000 
2.000 
Least signif-
icant differ-
ence between 
means 
1. 854 
2,090 
1.952 
Conclusion 
P<0.05 
N.S. 
N.S. 
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T11b ll· l07. Summary of the lc ,st signHi cant differences between the dir~ction by stimul l by class adjusted 
means nn the total o[ the thema response scores scored according to the single highest category 
cognitive level Hcore 
Dlrcctiun by 
Htimuli by No. Mean differences 
class ranked of Ranked 
by means Ss. means 12 11 10 9 8 6 5 4 3 2 
(1) 
Increase by 
pictures by 
6.102* 6.029* 5.671* 4.801* 4 .321 * * * 3.452* 2.090 jr . and sr . 12 8 . 376 3.806 3.611 0.663 0.282 
(2) 
Decrease by 
pictures by 
* * 5 . 389* 4.519* 4 . 039* six grade 8 8.094 5.820 5.747 3.:.24 3.329 3.170 1.808 0.381 
(3) 
Increase by 
words by 
* 5 . 366* 5.0o8* 4 .138* 3.658* six grade 11 7. 713 5.439 3.143 2.948 2. 789 1.427 
(4) 
Increase by 
pictures by 
4. 012* six grade 12 6.286 3 . 939 3.581 2. 711 2.231 1. 716 1.521 1.362 
(5) 
Increase by 
words by 
freshmen 19 4.924 2.650 2.577 2.219 1.349 0 . 869 o. 354 0.159 
(6) 
DccrNlRe by 
words by 
j r. and er. 4. 765 2.491 2.418 2.060 1.190 o. 710 0.195 
(7) 
Decrease by 
pictures by 
Jr. and sr. 9 4.570 2.296 2.223 1.865 0.995 0.515 
(8) 
Increase by 
pk tu res by 
freshmen 17 4.055 1.781 l. 708 1.350 0.480 
(9) 
Increase by 
words by 
jr. and sr. 10 3.575 1.301 1. 228 0.870 
(10) 
Decrease by 
words by 
six grade 6 2.705 0.431 0.358 
(ll) 
Decrease by 
pictures by 
freshmen 5 2.347 0.073 
(12) 
Decrease by 
words by 
freshmen 12 2. 27 4 
LPast significant difference values between means: *for .05 level of significance~ 2.00 
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Table 108. Summary of the analysis of covariance between the experi-
mental groups on the total of the grouping structure 
responses scored according to the single highest 
category cognitive level score 
Source of 
variation 
Direction 
Stimuli 
Class 
Dir ec ti on 
by stimuli 
Direction 
by class 
Stimuli 
by class 
Direction 
by stimuli 
by class 
l.Q. 
( covariant) 
Residua] 
Tot.'.11 
df 
1 
1 
2 
1 
2 
2 
2 
1 
170 
182 
Sums of 
squares 
853.993 
67.880 
209.474 
49.284 
165. 421 
194.009 
214.030 
0.435 
7923.262 
9730.992 
*Significant beyond the .05 level. 
Increase: 24.147 
Decrease= 28.544 
Mean 
squares 
853.993 
67.880 
104. 737 
49.284 
82. 711 
97.005 
107.015 
0.435 
46.607 
F-ratio Probability 
* 18.323 0.0000 
1. 456 0. 2291 
2.247 0.1088 
1. 057 0.3052 
1. 775 0.1727 
2.081 0.1279 
2.296 0.1038 
0.009 0.9232 
Table 109. 
Sourc e of 
variation 
Dir ection 
Stimuli 
Class 
Direction 
by stimuli 
Dir ec ti on 
by class 
Stimuli 
by class 
Direction 
by stimuli 
by class 
I.Q. 
( covariant) 
Residual 
Total 
345 
Sununary of the analysis of covariance between the experi-
mental groups on the total ntilllber of edge matching 
respoHses scored according to the single highest 
category cognitive level score 
df 
1 
1 
2 
1 
2 
2 
2 
1 
78 
90 
Sums of 
squares 
6.821 
0.435 
3.623 
3.252 
2.015 
13. 807 
39.992 
1. 745 
401. 970 
460.681 
Mean 
squares 
6.821 
0.435 
1. 811 
3.252 
1.008 
6.904 
19.996 
1.745 
5.153 
F-ratio Probability 
1.324 0.2534 
0.084 0. 7721 
0.351 0.7048 
0.631 o.4294 
0.196 0.8228 
1.340 0.2679 
* 3.880 0.0247 
0.339 0.5623 
*Significant beyond the .05 level. 
'l'ahlc llO. Summary of thl· Jcn sl s ignifi cant dlfferences between the direction hv st lmu l l by class adjusted 
means on the t o tal nf the edge matching scores scored according to the single highest category 
cognitive level score 
Direct ion by 
stimuli by No. Mean differences 
class ranked of Ranked 
by means Ss. means 12 11 10 9 8 5 4 2 
(1) 
Decrease by 
pictures by 
4.300* six grade 4 5.651 3.600 2.702 2.591 2.217 2.196 2.146 1.689 1.600 1.336 0.647 
(2) 
Increas e by 
words by 
six grade 5.004 3.653 2.953 2.055 1.944 1.570 1.549 1.499 1.042 0.953 0.689 
(3) 
Increase by 
pictures by 
jr. and sr. 11 4.315 2.964 2.264 1.366 1. 255 0.881 0.860 0.810 0.353 0.264 
(4) 
Increase by 
words by 
freshmen 16 4.051 2. 700 2.000 1.102 0.991 0 .617 0.596 0.546 0.089 
(5) 
Decrease by 
words by 
jr. and sr. 3.962 2.611 1. 911 1.013 0.902 0.528 0.507 0.457 
(6) 
Increase by 
pictures by 
freshmen 16 3.505 2.154 1.454 0.556 0.445 0.071 o. 050 
(7) 
Decrease by 
words by 
freshmen 9 3.455 2.104 1.404 0.506 0.395 0.021 
(8) 
Increase by 
plcturcR by 
HiX grnd" J.4)4 2.083 1.)83 0.4R5 0.374 
(9) 
In-.: rccrne by 
words by 
jr. and sr. 3.060 1. 709 1.009 0.111 
(10) 
DecreaRe by 
pictures by 
jr. and sr. 5 2. 949 1.598 0.898 
(11) 
Decrease by 
pictures by 
freshme n 3 2.051 0. 700 
(12) 
Decrease by 
words by 
six grade 1.351 
Least aignificant difference values between means: *for .05 level of significance= 2.00 
Table 111. 
Source of 
variation 
Direction 
Stimuli 
Class 
Di r ec U on 
by stimuli 
Direction 
by class 
Stimuli 
by class 
Direction 
by stimuli 
by class 
I.Q. 
( covariant) 
Residual 
Total 
347 
Summary of the analysis of covariance between the experi-
mental groups on the total of the simple association 
attribute responses scored according to the single 
highest category cognitive level score 
Sums of Mean 
df squares squares F-ratio Probability 
1 33. 677 33. 677 7.054 o. 0092 * 
1 0.000 0.000 0.000 0.9934 
2 o. 702 0.351 0.073 0. 9292 
1 1.017 1.017 0.213 0.6454 
2 2.041 1.020 0.214 0.8079 
2 12.896 6.448 1. 351 0.2638 
2 42.237 21.119 4.424 0.0144 * 
1 1. 791 1. 791 0.375 0.5416 
100 477.405 4. 774 
112 559.876 
*Significant beyond the .05 level. 
Increase 3.784 
Decrease= 2.598 
Table 112. Summary of th e least s lgnif leant diff e r ences between the direction by s timuli by class adjusted 
means on the total of the simple association attribute scores s cored according to the single 
highest category cog nitive level score 
Direction by 
stimuli by No. Mean differences 
class ranked o( Ranked 
by means Ss. means 12 11 10 9 8 6 4 3 
(1) 
Increase by 
words by 
3.390* 3.096* s ix grade 9 4.600 l. 936 l. 701 1.537 l. 510 1.422 0.857 0.658 0.608 0.194 
(2) 
Increase by 
pictures by 
3.196* 2.902* j r . and sr . 11 4.406 l. 742 l. 507 1.343 1.316 1.228 0.664 0.464 0 . 414 
(3) 
Increase by 
words hy 
* * freshmen 18 3. 992 2.782 2.488 l. 328 l. 093 o. 929 0.902 0.814 o. 250 0 . 050 
(4) 
Decrease by 
pie tu res by 
si x grade 3.942 2. 732 2.438 l. 278 1.043 0 . 879 0 . 852 0 . 764 o. 200 
(5) 
Decrease by 
pictures by 
2.532* 2 . 238* freshmen 16 3. 742 l. 078 0.843 0.679 0.652 0.564 
(6) 
Decrease by 
words by 
freshme n 12 3 . 178 1.968 1.674 0.514 0.279 0.115 0.088 
(7) 
Dec rease by 
words hy 
Jr. and sr. 3 . 090 1.880 1.586 0 . 426 0 . 191 0.027 
(A) 
I 11t· 1"l~11Ht' hv 
,,,11nl,t hy 
,,·. 1111cl ttr. I. Of, I I .H'i I 1.•,r,q o. "l'J9 o. l(,/1 
('I) 
l nc re a Be by 
pictures by 
six grade 9 2.899 1.689 l. 395 o. 235 
(10) 
Dec re ., R~ hy 
pl c turteA by 
Ir. and er. 2.664 1.454 1.160 
(11) 
Oecrc ast! by 
pie Lu res by 
freshmen 6 I. 504 0.294 
(1 2) 
Decreas e by 
words hy 
six grade l. 210 
Least significant difference values between means: * for . 05 level of significance 2.00 
Table 113. 
Source of 
variation 
Direction 
Stimuli 
Class 
Dir ec t i on 
by stimuli 
Dir ection 
by class 
Stimuli 
by class 
Direction 
by stimuli 
by class 
I. Q. 
(covariant) 
Residua] 
Total 
349 
Summary of the analysis of covariance between the experi-
mental groups on the total number of perceptual attribute 
responses scored according to the single highest 
category cognitive level score 
df 
1 
1 
2 
1 
2 
2 
2 
1 
66 
78 
Sums of 
squares 
8.221 
58.180 
191. 739 
3.095 
6.489 
58,224 
4.150 
85.985 
1116.683 
1738.937 
Mean 
squares 
8.221 
58.180 
95,869 
3, 095 
3.245 
29 .112 
2,075 
85.985 
16,919 
F-ratio Probability 
0.486 0.4882 
3.439 0.0681 
* 5.666 0.0054 
0.183 0.6703 
0.192 0.8260 
1. 721 0.1869 
0.123 0.8848 
5.082 0.0275 
*Significant beyond the .05 level. 
Table 114. 
Comparison of 
experimental 
group means 
Six grade = 
versus 
freshmen = 
Six grade = 
versus 
j r. and sr. 
Freshmen 
versus 
jr. and sr. 
Summary of the least significant differences between the 
class adjusted means on the total perceptual attributes 
score scored according to the single highest category 
cognitive level score 
5.883 
2.169 
5.883 
2.381 
2.169 
2.381 
Absolute 
difference 
between 
means 
3.714 
3.502 
0.212 
t 
2.000 
2.000 
2.000 
Least s ignif-
ican t differ-
ence between 
means 
2.370 
2.690 
2.496 
Conclusion 
P < 0. 05 
P < o. 05 
N. S. 
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Table 115. 
Source of 
variation 
Direction 
Stimuli 
Class 
Di r ec U on 
by stimuli 
Direction 
by class 
Stimuli 
by class 
Direction 
by stimuli 
by class 
I. Q. 
(covariant) 
Res idual 
Total 
351 
Summary of the analysis of covariance between the experi-
mental groups on the total nwnber of perceptual location 
responses scored according to the single highest 
category cognitive level score 
df 
1 
1 
2 
1 
2 
2 
2 
1 
46 
58 
Sums of 
squares 
0,009 
0.418 
19. 989 
2.169 
8.745 
12 .171 
2.858 
4. 597 
185.064 
235,661 
Mean 
squares 
0.009 
0.418 
9,995 
2.169 
4,372 
6.086 
1.429 
4,597 
4.023 
F-ratio Probability 
0.002 0,9625 
0,104 0.7485 
2.484 0.0945 
0,539 o. 4665 
1.087 0.3458 
1. 513 0. 2311 
0.355 0.1029 
1.143 0,2906 
*Significant beyond the .OS level. 
Table 116. 
Sourc e of 
variation 
Dir ection 
Stimuli 
Cl ass 
Direction 
by stimuli 
Directi on 
by class 
Stimuli 
by class 
Direction 
by stimuli 
by class 
l.Q. 
( covariant) 
Residual 
Total 
352 
Summary of the analysis of covariance between the experi-
mental groups on the total number of functional 
association responses scored according to the single 
highest category cognitive level score 
df 
1 
1 
2 
1 
2 
2 
2 
1 
101 
113 
Sums of 
squares 
30.512 
2.427 
5. 710 
8.760 
15.766 
3,784 
1. 342 
11. 348 
998.872 
1084.105 
Mean 
squares 
30.512 
2.427 
2.855 
8.760 
7.883 
1. 892 
0.671 
11. 348 
9. 890 
F-ratio Probability 
3.085 0.0820 
0.245 0.6214 
o. 289 o. 7499 
0.886 0.3489 
0.797 0.4535 
0.191 0.8262 
0.068 0.9344 
1.147 0.2866 
*Significant beyond the .05 level. 
Table 117. 
Source of 
variation 
Direction 
Stimuli 
Class 
Direction 
by stimuli 
Direction 
by class 
Stimuli 
by class 
Direction 
by stimuli 
by class 
I. Q. 
(covariant) 
Residual 
Total 
--- ·-
353 
Sununary of the analysis of covariance between the experi-
mental groups on the total number of functional depend-
ence (extrinsic) responses scored according to the 
single highest category cognitive level score 
df 
1 
1 
2 
l 
2 
2 
2 
l 
83 
95 
Sums of 
squares 
96. 872 
0.000 
64.428 
0.368 
1.374 
15.595 
15.084 
38.004 
480.391 
686.958 
Mean 
squares 
96.872 
0.000 
32.214 
0.368 
0.687 
7. 797 
7.542 
38.004 
5.788 
F-ratio Probability 
* 16.737 0.0001 
0.000 0.9990 
* 5.566 0.0054 
0.064 0.8016 
0.119 0.8883 
1,347 0.2656 
1. 303 0.2772 
6,566 0.0122 
*Significant beyond the .05 level. 
Increase,., 2.131 
Decrease"" 4.277 
Table 118. 
354 
Summary of the least significant differences between the 
class adjusted means on the total functional dependence 
(extrinsic) score scored according to the single highest 
category cognitive level score 
Comparison of 
ex.perimental 
group means 
Absolute 
difference 
between 
means t 
Least signif-
icant differ-
ence between 
means Conclusion 
Six grade 3.737 
versus 1. 703 2.000 1.168 P < 0.05 
freshmen = 2.034 
Six grade 3.737 
versus 0.104 2.000 1. 506 N.S. 
jr. and sr. 3.841 
Freshmen = 2.034 
versus 1. 797 2.000 1.436 N.S. 
jr. and sr. = 3.841 
' Table 119. 
Source of 
variation 
Direction 
Stimuli 
Class 
Dir ection 
by stimuli 
Direction 
by class 
Stimuli 
by class 
Direction 
by stimuli 
by class 
l. Q. 
( covariant) 
Residual 
Total 
355 
Summary of the analysLs of covariance between the experi-
mental groups on the total number of functional 
dependence (intrinsic) responses scored according to the 
single highest category cognitive level score 
df 
1 
1 
2 
1 
2 
2 
2 
1 
40 
52 
Sums of 
squares 
o. 272 
13.495 
38.195 
7.508 
1.947 
13.910 
3.220 
0.760 
89. 774 
176.453 
Mean 
squares 
0. 272 
13. 495 
19.097 
7.508 
0.974 
6.955 
1.610 
0.760 
2.244 
F-ratio Probability 
0.121 0. 7295 
* 6.013 0.0187 
* 8.509 0.0008 
3.345 0.0749 
o. 434 0.6511 
3.099 0.0561 
o. 717 0.4942 
0.338 0.5640 
*Significant beyond the .05 level. 
Table 120. 
Comparison of 
experimental 
group means 
Si x grade 
versus 
freshmen = 
Six grade 
versus 
jr. and sr. = 
Freshmen 
versus 
jr. and sr. 
Summary of the least significant differences between the 
class adjusted means on the total functional dependence 
(intrinsic) score scored according to the single highest 
category cognitive level score 
Absolute Least signif-
difference icant differ-
between ence between 
means t means Conclusion 
2.814 
2 .077 2.021 1.019 P..(0.05 
0.737 
2.814 
1. 277 2.021 1.180 P..(,,0.05 
1. 537 
0.737 
0.800 2.021 1.146 N.S. 
1. 537 
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Table 121. 
Source of 
variation 
Dire ction 
Stimuli 
Class 
Direction 
by stimuli 
Directi on 
by class 
Stimuli 
by class 
Direction 
by stimuli 
by class 
l.Q. 
( covariant) 
Residual 
Total 
357 
Summary of the analysis of covariance between the experi-
mental groups on the total number of functional 
dependence (situational) responses scored according 
to the single highest category cognitive level score 
df 
1 
1 
2 
1 
2 
2 
2 
1 
103 
ll5 
Sums of 
squares 
9.262 
9.003 
108.127 
0.023 
36. 707 
19. 867 
0.915 
9.501 
1005.589 
1198. 207 
Mean 
squares 
9.262 
9.003 
54.064 
0.023 
18.354 
9.933 
0.457 
9.501 
9.763 
F-ratio Probability 
0.949 0.3324 
0.922 0.3392 
* 5.538 0.0052 
0.002 0. 9615 
1. 880 0.1578 
1.017 0.3651 
0.047 0.9543 
0.973 0.3262 
*Significant beyond the .05 level. 
Table 122. 
Comparison of 
experimental 
group means 
Six grade = 
versus 
freshmen 
Six grade 
versus 
jr. and sr. 
Freshmen 
versus 
jr. and sr. = 
Summary of the least significant differences between the 
class adjusted means on the total functional dependence 
(situational) score scored according to the single 
highest category cognitive level score 
6.704 
4.450 
6. 704 
4.362 
4.450 
4.362 
Absolute 
difference 
between 
means 
2.254 
2.342 
0.088 
t 
2.000 
2.000 
2.000 
Least s ignif-
ican t differ-
ence be tween 
means 
1. 492 
1. 712 
1.604 
Conclusion 
P< 0.05 
p < 0.05 
N.S. 
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Table 123. 
Source of 
va r ia t io n 
Dir ec t io n 
Stimuli 
Cl ass 
Direction 
by s ti muli 
Di r ec t io n 
by c l ass 
St i muli 
b y cl ass 
Di r ec t io n 
by s t i muli 
by class 
I.Q . 
( covar iant) 
Res i dual 
To t al 
359 
Sununary of the analysis of covariance between the experi-
mental groups on total of the concrete attribute 
responses scored according to the single highest 
category cognitive level score 
df 
1 
1 
2 
1 
2 
2 
2 
1 
169 
181 
Sums of 
squares 
0,364 
53.572 
864.894 
6.067 
46.690 
1. 888 
45.523 
82. 872 
3552.027 
4918.063 
Mea n 
squar es 
0.364 
53.572 
432.447 
6.067 
23.345 
0.944 
22.761 
82.872 
21. 018 
F-ratio Probability 
0,017 0.8955 
2.549 0 .1122 
* 20.575 0.0000 
o. 289 0,5919 
1.111 0,3315 
0.045 0.9561 
1.083 0.3408 
3.943 0.0487 
*Signi f i ca nt beyond the .05 level. 
Table 124. 
Comparison of 
experimental 
group means 
Summary of the least significant differences between the 
class adjusted means on the total concrete attributes 
score scored according to the single highest category 
cognitive level score 
Absolute 
difference 
between 
means t 
Least signif-
icant differ-
ence between 
means Conclusion 
Six grade = 14 .128 
versus 5.158 1.960 1.633 P<. O. OS 
freshmen = 8.970 
Six grade =14.128 
versus 4.533 1.960 1.842 P<0.05 
jr. and sr. = 9,595 
Freshmen 8.970 
versus 0.625 1.960 2.068 N.S. 
jr. and sr. = 9. 595 
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Table 125. 
Source of 
varia ti on 
Dir ec ti on 
Stimul i 
Class 
Direction 
by stimuli 
Di r ec t io n 
by c l ass 
St i mul i 
by c l ass 
Direc ti on 
by s t i muli 
by c lass 
I. Q. 
( cov a ri ant) 
Res idu al 
To t a l 
- --
361 
Summary of the analysis of covariance between the experi-
mental groups on the total number of simple representa-
tional responses scored according to the single highest 
category cognitive level score 
df 
1 
1 
2 
1 
2 
2 
2 
1 
130 
142 
Sums of 
squar es 
151.549 
18.407 
4.547 
5.167 
20.892 
29. 589 
0.033 
3.303 
2525.813 
2791. 888 
Mean 
squares 
151.549 
18.407 
2.273 
5.167 
10.446 
14.794 
0.017 
3.303 
19.429 
F-ratio Probabilit y 
* 7.800 0.0060 
0.947 0.3323 
0.117 0.8897 
0.266 0.6070 
0.538 0.5855 
0.761 0.4691 
0.001 0,9991 
0.170 0,6808 
*Si gni f i cant bey ond the .05 level. 
Increase"" 6.782 
Decrease= 8.955 
Table 126. 
Source of 
variation 
Direction 
Stimuli 
Class 
Direction 
by stimuli 
Direction 
by class 
Stimuli 
by class 
Direction 
by stimuli 
by class 
l.Q. 
( covariant) 
Residual 
Total 
- --
362 
Summary of the analysis of covariance between the experi-
mental groups on the total number of compound 
representational responses scored according to the 
single highest category cognitive level score 
df 
1 
1 
2 
1 
2 
2 
2 
1 
82 
94 
Sums of 
squares 
151. 684 
9. 690 
36.649 
30.548 
139.000 
36.403 
112. 222 
3, 793 
1618.405 
2250. 947 
Mean 
squares 
151. 684 
9,690 
18.325 
30.548 
69. 500 
18.202 
56.111 
3. 793 
19.737 
F-ratio Probability 
* 7. 685 0,0069 
0.491 0.4855 
0.928 0,3993 
1. 548 0,2170 
* 3.521 0.0341 
0.922 0.4017 
2.843 0,0640 
0.192 Q.6622 
*Significant beyond the .as level. 
Increase 5.416 
Decrease= 8.298 
Toblc 127. Summ'1ry nf the least signlflcant differences betwe en the direction by class 
,1djuslcd means on the total compound representational Rcore sco red 
accur<ling to tl1c tilngle highest cntcgt>ry cognitive level score 
Comparison of 
experimental 
group means 
Increase by six grade 
v ers us 
Increase by freshmen 
Increase by six grade 
versus 
Increase by jr. and sr. 
Increase by si x grade 
versus 
Decrease by six grndc 
Increase by six grnde 
versus 
Decrease by freshmen 
Increase by six grade 
versus 
Decrease by jr. and sr . 
Increase by freshmen 
versus 
Increase by jr. and sr. 
Increase by freshmen 
versu s 
Decrease by six grade 
Increase by freslunen 
versus 
Decrease by freshmen 
Increase by freshmen 
versus 
Decrease by jr. and sr . 
l11crcnsc by Jr. and sr . 
versus 
llecrcasc by six grad e 
Increase by jr . and sr. 
versus 
Decrease by freshmen 
Increase by jr. and sr. 
versus 
Decrease by jr. and sr. 
Decrease by six grade 
versus 
Decrease by freshmen 
Decrease by six grade 
versus 
Decrease by jr. and sr. 
Decrease by freshmen 
versus 
Decrease by jr. and sr . 
4.469 
4.840 
4.469 
6.937 
4.469 
7 .320 
4.469 
= 10.506 
4.469 
7.067 
4.840 
6.937 
4.890 
7.320 
4.840 
= 10. 506 
4.840 
7.067 
6.937 
7.320 
6.937 
= 10.506 
6.937 
7.067 
7 .320 
= 10.506 
7.320 
7.067 
10.506 
7.067 
Absolute differ-
ence between 
means 
0.371 
2.468 
2.851 
6.037 
2.598 
2.097 
2.480 
5.666 
2.227 
0. 383 
3.569 
0.130 
3.186 
0.253 
3.439 
2.000 
2.000 
2.000 
2.000 
2.000 
2.000 
2.000 
2.000 
2.000 
2.000 
2.000 
2.000 
, 2.000 
2.000 
2.000 
Least significant 
difference between 
means 
6. 672 
4.548 
4.600 
4.270 
4.616 
3 .014 
3.652 
2.696 
3.116 
4. 072 
3.090 
3.178 
3.216 
3.532 
3.066 
Conclusion 
N.S. 
N.S. 
N.S. 
P,( 0.05 
N.S. 
N.S. 
N.S. 
P.(0.05 
N.S. 
N.S. 
p.( 0.05 
N.S. 
N.S. 
N.S. 
P( O. 05 
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Table 128. 
Source of 
variation 
Dir ection 
Stimuli 
Class 
Direction 
by stimuli 
Direction 
by class 
Stimuli 
by class 
Direction 
by stimuli 
by class 
I.Q. 
(covariant) 
Residual 
Total 
--- · 
*Significant 
364 
Summary of the analysis of covariance between the experi-
mental groups on the total number of symbolic responses 
scored according to the single highest category 
cognitive level score 
df 
1 
1 
2 
1 
2 
2 
2 
1 
33 
45 
beyond the 
Sums of 
squares 
8.275 
44.217 
2 .883 
2.031 
32.268 
9.846 
40.116 
0.158 
469 .3 84 
565. 239 
.OS level. 
Mean 
squares 
8.275 
44.217 
1.441 
2.031 
16 .134 
4.923 
20.058 
0.158 
14.224 
F-ratio Probability 
0.582 0.4510 
3,109 0. 0871 
0.101 0.9039 
0.143 o. 7080 
1.134 0.3339 
0.346 0. 7100 
1.410 0.2584 
O.Oll 0.9168 
365 
Table 129. Sunnnary of the analysis of covariance between the experi-
mental groups on the total number of affective 
representational (simple) responses scored according to 
the single highest category cognitive level score 
Source of 
variation 
Direction 
Stimuli 
Class 
Directi on 
by stimuli 
Direction 
by class 
Stimuli 
by class 
Direction 
by stimuli 
by class 
I. Q. 
( covariant) 
Residual 
Total 
df 
1 
1 
2 
1 
2 
2 
2 
1 
11 
23 
Sums of 
squares 
0.000 
12 .136 
0.865 
0.003 
1. 753 
4.566 
12.683 
0.166 
80.534 
120.000 
*Significant beyond the .05 level. 
Mean 
squares 
0.000 
12.136 
o.433 
0.003 
o. 877 
2.283 
6.342 
0.166 
7.321 
F-ratio Probability 
0.000 0.9965 
1.658 0.2243 
0.059 0,9429 
0.000 o. 9848 
0.120 0,8883 
0,312 0,7384 
0,866 0.4474 
0.023 0.8829 
Table 130. 
Source of 
varia ti on 
Di r ec t io n 
Stimu li 
Cl ass 
Direction 
by s timuli 
Di r e ct io n 
by cl ass 
St i muli 
by cl ass 
Di rec t io n 
by s tim uli 
by cl as s 
l.Q . 
( cov a riant) 
Res i du a J 
Total 
366 
Surrunary of the analysis of covariance between the experi-
mental groups on the total of the representational 
attribute responses scored according to the single 
highest category cognitive level score 
Sums of Mean 
df squares squares F-ratio Probability 
* 1 727.292 727. 292 11. 282 0.0010 
1 111. 690 111. 690 1. 733 0.1899 
* 2 777 .151 388.575 6.028 0.0030 
1 s. 498 5,498 0.085 o.7707 
* 2 494.866 247,433 3.838 0.0235 
2 122.116 61. 058 0.947 0.3901 
2 225.027 112.514 1. 745 0.1779 
1 58.400 58.400 0,906 0.3428 
159 10249.535 64.462 
171 13120.898 
*Sig nif i cant b eyo nd the .05 level. 
Increase= 12.174 
Decrease= 16.393 
Table 131. 
367 
Summary of the least significant differences between the 
class adjusted means on the total representational attri-
butes score scored according to the single highest 
category cognitive level score 
Comparison of 
experimental 
group means 
Absolute 
difference 
between 
means t 
Least signif-
icant differ-
ence be tween 
means Conclusion 
Six grade 10.983 
versus 5.050 1,960 2.985 P < o. 05 
freshmen = 16.033 
Six grade = 10.983 
versus 4.852 1. 960 3.553 p<0.05 
jr. and sr. = 15.835 
Freshmen = 16.033 
versus 0.198 1. 960 3.109 N.S. 
jr. and sr. = 15. 835 
Table 132. Summa r y o[ the least significant differences betw een the direction by class 
adjusted means on the total representational -attributes score scored 
according to the single highest category cognitive level score 
Comparison of Absolute differ- Least significant 
experimental ence between difference between 
group means means means Conclusion 
Increase by six grade 9.380 
versus 2.329 1. 960 4. 222 N.S. 
Increase by freshmen = 11. 709 
Increase by six grade 9.380 
versus 6.052 1. 960 5.025 p,( 0.05 
Increase by Jr. and sr. 15.432 
Increase by six grade 9.380 
versus 3.205 1. 960 4.561 N.S. 
Decrease by six grade 12.585 
Increase by six grade 9.380 
versus 10. 977 1. 960 4.222 P ( o. 05 
Decrease by freshmen c 20.357 
Increase by six grade 9.380 
versus 6.857 1. 960 4. 722 N.S. 
Decrease by jr. and sr. = 16.237 
Increase by freshmen = 11. 709 
versus 3.723 1. 960 4.394 N.S. 
Increase by j r. and sr. = 15.432 
Increase by freshmen =11.709 
versus 0.876 1. 960 4.040 N.S. 
Decrease by six grade 12.585 
Increase by freshmen • 11. 709 
versus 8. 648 1.960 3.589 P<.0.05 
Decrease by freshmen 20.357 
Increase by freshmen = 11. 709 
versus 4.528 1. 960 4.163 p( o. 05 
Decrease by Jr. nnd sr. m 16,237 
lncrcutH ' hy Jr. and sr. c 15.432 
versus 2.847 1. 960 4.826 N.S. 
DecrcaRe by six gr ade c 12.585 
Increase by j r. and sr. 15.432 
versus 4.925 1.960 4.281 P,(0.05 
Decrease by freshmen = 20.357 
Increase by j r. and sr. 15.432 
versus 0.805 1. 960 4.669 N.S. 
Decrease by jr. and sr. 16.2)7 
Decrease by six grade 12.585 
versus 7. 772 1. 960 4.104 P<0.05 
Decrease by freshmen = 20.357 
Decrease by six grade 12.585 
versus 3.652 1.960 4.616 N.S. 
Decrease by jr. and sr. 16.237 
Decrease by freshmen 20.357 
versus 4.120 1. 960 4.281 N.S. 
Decrease by jr. and sr. 16.237 
369 
·Table 133. Surrnnary of the analysis of covariance between the experi-
mental groups on the total of the attribute responses 
scored according to the single highest category 
cognitive level score 
Source of 
variation 
Direction 
Stimuli 
Class 
Direction 
by stimuli 
Dir ec ti on 
by class 
Stimuli 
by class 
Direction 
by stimuli 
by class 
I.Q. 
( covariant) 
Residual 
Total 
df 
1 
1 
2 
1 
2 
2 
2 
1 
170 
182 
Sums of 
squares 
355. 718 
7.092 
116.224 
0.057 
80.816 
79.585 
142.099 
1. 691 
3626.577 
4442.926 
*Significant beyond the .05 level. 
Increase 24.898 
Decrease= 27.736 
Mean 
squares 
355. 718 
7 ,096 
58.112 
0.057 
40.408 
39.793 
71. 050 
1. 691 
21. 333 
F-ratio Probability 
* 16.675 0.0001 
0,333 0,5648 
2.724 0.0685 
0.003 0,9589 
1. 894 0.1536 
1. 865 0,1580 
* 3,331 0.0381 
0.079 o. 7786 
Table LJ4. Summary of th e l east significant differen ces between the direction by s timuli bv class adjusted 
means on th e total at tribute s score scored acco rding to th e single highes t ca tegory 
cognitive level sco r e 
Direction by 
atimu l l by No. Mean differences 
class ranked of Ranked 
by means Ss. means 12 11 10 9 8 6 4 3 
(1) 
Dec rea se by 
pictures by 
8.236* 6.577* 6.445* 6.126* 5. 410* * 4.310* 3.839* 3.511* 2.591 freshmen 16 31.1 32 6.188* 4. 549 
(2) 
Dec rease by 
pictures by 
5.645* 3.984* 3.854* jr. and sr. 12 28. 541 3.597 3.535 2.819 1. 958 1. 719 1. 248 0.920 
(3) 
Decr ease by 
pictures by 
4. 725* jr. and sr. 12 27 .6 21 3.064 2.934 2.677 2.615 1.899 1. 038 0 . 799 0.328 
(4) 
Decrease by 
words by 
4.397* freshmen 20 27.293 2. 736 2.606 2.349 2. 287 1.571 o. 710 0.471 
.(5) 
Decr ease by 
words by 
3.926* six grade 15 26.822 2.265 2.135 1.878 1.816 1.100 0.239 
(6) 
Increase by 
words by 
3.687* jr. and er. 12 26.583 2.026 1.896 1.639 1. 577 0.861 
(7) 
In cr ease by 
pictures by 
six grade 15 25.722 2.826 1.165 1. -035 0. 778 o. 716 
(ti) 
Occ rensc by 
pJctureM by 
s lx grade 14 25 .006 2.110 0.449 0.319 0.062 
(9) 
Increase by 
pictures by 
j r • and s r. 14 24.944 2.048 0.387 0.257 
(10) 
Increase by 
pict ur es by 
freshm en 18 24 . 687 1. 791 0.130 
(11) 
In c rease by 
words by 
freshmen 21 24.557 1. 661 
(l2) 
ln c re ase by 
words by 
si x grade 14 22.896 
Least significant differen ce values between means: *for .05 level of significance= 1.96 
Table 135. 
Source of 
variation 
Dir ection 
Stimuli 
Class 
Direction 
by stimuli 
Dir ec tion 
by class 
Stimuli 
by class 
Direction 
by stimuli 
by class 
I.Q. 
( covariant) 
Residual 
Total 
371 
Summary of the analysis of covariance between the experi-
mental groups on the total number of partial use of 
stimuli responses scored according to the single 
highest category cognitive level score 
df 
1 
1 
2 
1 
2 
2 
2 
1 
60 
72 
Sums of 
squares 
0.032 
9.157 
43.264 
0.045 
1. 670 
4.867 
1. 783 
25.361 
220.564 
351. 315 
Mean 
squares 
0.032 
9.157 
21.632 
0.045 
o. 835 
2.433 
0.892 
25.361 
3.676 
F-ratio Probability 
0.009 0.9261 
2.491 0.1197 
* 5.885 0,0046 
0.012 0.9122 
0.227 0.7975 
0.662 0.5196 
0.243 0.7854 
6.899 0.0109 
*Significant beyond the .05 level. 
Table 136. 
Comparison of 
experimental 
group means 
Six grade 
versus 
freshmen 
Six grade 
versus 
j r. and sr. 
Freshmen 
versus 
jr. and sr. = 
372 
Summary of the least significant differences between the 
class adjusted means on the total partial use of stimuli 
score scored according to the single highest category 
cognitive level score 
2.747 
0.829 
2.747 
1. 394 
o. 829 
1. 394 
Absolute 
difference 
between 
means 
1.918 
1.353 
0.565 
t 
2.000 
2.000 
2.000 
Least s ignif-
icant differ-
ence between 
means 
1.132 
1. 382 
1.300 
Conclusion 
P<0.05 
N.S. 
N.S. 
Table 137. 
Source of 
variation 
Dir ection 
Stimuli 
Class 
Direction 
by stimuli 
Direction 
by class 
Stimuli 
by class 
Direction 
by stimuli 
by class 
I.Q. 
( covariant) 
Residual 
Total 
373 
Sunnnary of the analysis of covariance between the experi-
mental groups on the total number of exceptional 
responses scored according to the single highest 
category cognitive level score 
df 
1 
1 
2 
1 
2 
2 
2 
1 
145 
157 
Sums of 
squares 
14.782 
0,494 
243,215 
93.371 
416,591 
120.150 
130.080 
71.727 
8415.105 
9596.832 
Mean 
squares 
14.782 
0.494 
121. 607 
93.371 
208.295 
60.075 
65,040 
71.727 
58.035 
F-ratio Probability 
0,255 0,6146 
0.009 0.9267 
2.095 0.1267 
1. 609 0,2066 
* 3.589 0.0301 
1.035 0.3577 
1.121 0.3288 
1,236 0.2680 
*Significant beyond the .05 level. 
Table 138. Sununary of the l ~ast significant differences between the direction by class 
adjusted mea ns on th e total exceptional response score scored according 
to the single highest category cogni t ive level score 
Comparison of Absolute differ- Least significant 
experimental ence be t ween difference between 
group means means means Conclusion 
Increase by six grade 13 .100 
versus 1.13 7 1.960 4. 224 N.S. 
Increase by freshmen 11. 963 
Increase by six grade = 13.100 
versus o. 292 1 . 960 4.579 N.S. 
Increase by jr. and sr. = 13.392 
Increase by six grade = 13 . 100 
versus 3.843 1.960 4. 908 N.S. 
Decrease by six grade 9.257 
Increase by six grade 13 .100 
versus 3.306 1.960 4. 224 N.S. 
Decrease by freslunen a 16.406 
Increase by six grade • 13.100 
versus 1.627 1.960 4.769 N.S. 
Decrease by jr . and sr. • 14.727 
Increase by (reslunen • 11. 963 
versus 1.429 1.960 3. 949 N.S . 
Increase by jr. and sr. • 13.392 
Increase by f reshrnen • 11. 963 
versus 2. 706 1.960 4.224 N.S. 
Decrease by six grade 9.257 
Increase by. freslunen = 11. 963 
versus 4.443 1.960 3. 657 P .(o . o5 
Decrease by freslunen = 16.406 
Increase by freslunen 
-
11. 963 
versus 2.764 1.960 4 . 061 N.S . 
Decrease by jr . and sr. • 14.727 
lnl --reoRc by Jr. Find ~r. a 13.392 
vcrHUH 4.135 1. 960 4.675 N.S . 
lll•c rl'Ut'IC by :-dx grude 9.257 
lncrc., s c by Jr. and sr. = 13.392 
versu s 3.014 1.960 4 .116 N.S. 
Dec rease by freslun en = 16. 406 
Increase by j r. and sr. = 13.392 
versus 1. 335 1.960 4.328 N.S. 
Decrease by jr. and sr. = 14.727 
Decrease by six grade 9.257 
versus 7.149 1.960 4.430 P<.0.05 
Decrease by freslunen • 16.406 
Decrease by six grade 9.257 
versus 5.470 1. 960 4 . 861 p<.0.05 
Decrease by jr. and sr. = 14.727 
Decrease by freshmen = 16.406 
versus 1.679 1.960 4.277 N.S. 
Decrease by jr. and sr. 14.727 
Table 139. 
Source of 
variation 
Direction 
Stimuli 
Class 
Direction 
by stimuli 
Direction 
by class 
Stimuli 
by class 
Direction 
by stimuli 
by class 
I.Q. 
( covariant) 
Residual 
Total 
375 
Summary of the analysis of covariance between the experi-
mental groups on the total number of regular responses 
scored according to the single highest category 
cognitive level score 
df 
1 
1 
2 
1 
2 
2 
2 
1 
170 
182 
Sums of 
squares 
13.144 
0.079 
50.185 
0.000 
169.390 
54. 981 
5.338 
8.191 
5604.926 
5916.754 
Mean 
squares 
13.144 
0.079 
25.092 
0.000 
84.695 
27.490 
2. 669 
8.191 
32.970 
F-ratio Probability 
0.399 0.5286 
0.002 0.9611 
0.761 0.4687 
0.000 0.9996 
2.569 0.0796 
0.834 0.4362 
0.081 0.9223 
0.248 0.6188 
*Significant beyond the .05 level. 
376 
Table 140. Summary of the analysis of covariance between the experi-
mental groups on the total of the supplementary aspects 
responses scored according to the single highest 
category cognitive level score 
Source of 
variation 
Direction 
Stimuli 
Class 
Direction 
by stimuli 
Direction 
by class 
Stimuli 
by class 
Direction 
by stimuli 
by class 
l.Q. 
( covariant) 
Residual 
Total 
df 
1 
1 
2 
1 
2 
2 
2 
1 
171 
183 
Sums of 
squares 
16.689 
27.701 
419.075 
14.835 
81. 853 
20.124 
21. 369 
368.922 
4626.797 
5929.910 
*Significant beyond the .05 level. 
Mean 
squares 
16.689 
27.701 
209.537 
14.835 
40.926 
10.062 
10.685 
368.922 
27.057 
F-ratio Probability 
0.617 0.4333 
1.024 0.3130 
* 7.744 0.0006 
0.548 0.4600 
1.513 0.2232 
0.372 0.6900 
0.395 0.6744 
13. 635 0.0003 
Table 141. 
Comparison of 
experimental 
group means 
Six grade 
versus 
freshmen = 
Six grade 
versus 
jr. and sr. 
Freshmen 
versus 
jr. and sr. = 
Summary of the least significant differences between the 
class adjusted means on the total supplementary aspects 
score scored according to the single highest category 
cognitive level score 
Absolute Least signif-
difference icant differ-
between ence be tween 
means t means Conclusion 
23.213 
3.564 1.960 1.795 p< 0.05 
26. 777 
23.213 
3.056 1. 960 2.187 P< O. 05 
26.269 
26. 77 7 
0.508 1.960 1.960 N.S. 
26.269 
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Table 142. 
Source of 
variation 
Direction 
Stimuli 
Cl ass 
Direction 
by stimuli 
Dir ec tion 
by class 
Stimuli 
by class 
Direction 
by stimuli 
by class 
I.Q. 
( covariant) 
Residual 
Total 
378 
Sununary of the analysis of covariance between the experi-
mental groups on the total number of specific responses 
scored according to the single highest category 
cognitive level score 
df 
1 
1 
2 
1 
2 
2 
2 
1 
169 
181 
Sums of 
squares 
159.625 
6.222 
19. 49 2 
1. 317 
1. 650 
31.440 
8.337 
8.621 
1354.063 
1614.423 
Mean 
squares 
159. 625 
6.222 
9.746 
1. 317 
0,825 
15. 7 20 
4.169 
8.621 
8.012 
F-ratio Probability 
*. 
19. 923 0.0000 
o. 777 0.3798 
1. 216 0.2988 
0.164 0.6858 
0.103 0.9023 
1.962 0.1437 
o. 520 0.5954 
1.076 0.3009 
*Significant beyond the .05 level. 
Increase 9.306 
Decrease = 7. 396 
Table 143. 
Source of 
variation 
Direction 
Stimuli 
Class 
Direction 
by stimuli 
Direction 
by class 
Stimuli 
by class 
Direction 
by stimuli 
by class 
I.Q. 
( covariant) 
Residual 
Total 
379 
Summary of the analysis of covariance between the experi-
mental groups on the total number of middle level of 
specificity responses scored according to the single 
highest category cognitive level score 
df 
1 
1 
2 
1 
2 
2 
2 
1 
135 
147 
Sums of 
squares 
346.158 
1.069 
122.178 
43. 977 
17.046 
39.951 
27.911 
0.301 
2417.300 
3058.973 
Mean 
squares 
346.157 
1.069 
61.089 
43.977 
8.523 
19.975 
13.955 
0.301 
17.906 
F-ratio Probability 
0~0000 * 19.332 
0.060 0.8074 
* 3.412 0.0359 
2.456 0.1194 
0.476 0.6223 
1.116 0.3307 
o. 779 0.4607 
0.017 0. 8971 ~ 
*Significant beyond the .05 level. 
Increase 5.951 
Decrease"' 9.097 
Table 144. 
Comparison of 
experimental 
group means 
Six grade 
versus 
freshmen 
Six grade 
versus 
j r. and sr. 
Freshmen 
versus 
jr. and sr. 
Summary of the least significant differences between the 
class adjusted means on the total middle level of 
specificity score scored according to the single highest 
category cognitive level score 
8.971 
6.992 
8.971 
6.610 
6.992 
6.610 
Absolute 
difference 
between 
means 
1. 979 
2.361 
0.382 
t 
1.960 
1.960 
1.960 
Least signif-
icant differ-
ence between 
means 
1.111 
1.980 
1.760 
Conclusion 
p< o. 05 
P< O. 05 
N.S. 
380 
Table 145. 
Source of 
variation 
Dir ection 
Stimuli 
Class 
Direction 
by stimuli 
Dir ec ti on 
by class 
Stimuli 
by class 
Direction 
by stimuli 
by class 
I.Q. 
(covariant) 
Residual 
Total 
381 
Sununary of the analysis of covariance between the experi-
mental groups on the total of the level of specificity 
responses scored according to the single highest 
category cognitive level score 
df 
1 
1 
2 
1 
2 
2 
2 
1 
169 
181 
Sums of 
squares 
54.686 
0.481 
52.010 
13.070 
14.057 
29.659 
1. 306 
11. 710 
2051. 527 
2273.192 
Mean 
squares 
54.686 
o.481 
26.005 
13.070 
7.028 
14.829 
0.653 
11. 710 
12.139 
F-ratio Probability 
4.505 0.0352 * 
0.040 0.8425 
2.142 0 .1205 
1.077 0.3007 
0.579 0.5617 
1. 222 0.2972 
0.054 0.9477 
0.965 0.3278 
*Significant beyond the .05 level. 
Increase 14.848 
Decrease= 15.966 
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